w * j f ^ i b L U tj *LujIUl Sjljj 

<^ 1 £J 2 Uj £>41 3 jbVl 


^L>Vl 

j^jliJi cJlili - d^>tr 



J 1 -*—JJ-a J 


4 -LM. 


I.A.t 
*UJtJL^ .J.i 
i. j.i 

,.i 


J-*L_S 
J-*LS £>>J^ 

^jUlaJ, 


. j.i 

Jk— 

UlJLu^.i 


4 a>I v* 

'iuJbii. j.i 


^U? Jit jJL i 

,*$JUJ' S.»L* 4 ,t +»1 >.n 1 S>* 

4ji>I wt 4 . L) JLftJ 4 _C oj >j hi! ywl 

) 4 -Uju>J* g AlI 4 J 1 >j j'-->' 


^v*Y* - V*H 2 Lju^ 

fo -L b fc l ciJj 3jljj ujQS^lt t jl^ JjI JLu ^jja4 j-lc 














>ji JLhC .j 

uLyJ) |il£ iUL^i 

^*L1«J! j£y ;j i> 


JLbyJl jn^Ljj JL^^i . J 
<«l£. jLw' 


^>X4-U 


^JJLm) JL4>I 4jjL« . I 

JjL- f It *»►>* 

jL MJLU** 

^^mj . i 


y 


f Y»Y» - Y»W 2buda 






ajjbMitj j* \+j a^usw a^;n > iavi*i» 

4_»$jCJl ^Uaj j-> 4-^abfcJ j . AL>->y cuaj j » \l^t< 

,-L_4^.Ii ^Xc. ^uSJ^N Jijl^jj . LuUjj LijLui JaIS J*. .Jlul4>~J< Jijl*j 2uUli 
Vjj. jISuuY I j JJxi)l j (i^iJl ul^ii 3L^4-*faL» ^l»>AVlj (tSJl ^nJj (tjli^tt 

j~ r jjjj /jj*< itt\i*-Vi 

Jj — jLujj ji jljSJ jjj «L>Vl 5 jU JUjlai Jaiixu ^yiJ «U>Vl uCS 

<JUL«i Jy* J<f Jj^a JjSLmuj (<jU iT< j 3 Lj^Ji ^jjj j^ISjJi il >.kV* jylj 

J>> «l^i>j v* JjljLUtj J_«...»~itL> wDaj .3l« 4««J< jbuV iLLmLmJi 

. ja»i AS jIim^j .JUu*li j<j 

u^Uall Jclmj ji j’hVi jjJij . AlSLl 1 _ y i «L>Vl utiS ijtSkA) 

. jjji-J'j £bLJl janjj . j<|A4 uUuwl t>9 ic tULJUoJlj 
ia*J ^LkJl £l>i.Ylj 3Uik)i ^Jj|r“ w J ^LlSL^yi ,»li Juij 

ju ju Vi 31c.iy ^4 ; 3u—< jjJi ^clSfcU ALb«J|jJl ULJa *->LSJi 

jd jluSyij > j^uJl A>I jV ^Iaw Vt j£ 3 jl»»I>JI AaJlaIi ^IawVi A i If 

wLaI^Ii .UilniJ jiyi jjS .3UtlaIl j£ 3 

J«US ^UjAVij .2l)SllliVlj 4>Z»Itiij^tf>~Tij 

• vJVIaU +JU* 

..LLjLoV 3.uJjfcJl *_>LISLJi ja*i Jt ‘ 

3LL*J 













a HUffilfc.klBill 

JjVl J-aiJl 

4-ofcJl ^ ASjjfcJi^iULc-Jl 


tji Jl£. j*Li wJUall JjSJ ji iJ ii& iIxa iul^j 

. >LLulS>Ji ^yj 3 lS ^^4 <i4 Ji^ jLo ■ 

.^LotJi JjLulSJt ^yfi iulc. jl)i ,* Jb^jLIj ■ 
. 2ULc.jJt JJltduJt wmm j*J at ■ 
JLajVIj OU>j£J 1 ^ -x2Jl Joj 3>aj ■ 

htyMSyJI^ U j B 
• 4^yill 3L)I ^mrtj • 
•« ^ ^iSUfJi • 5^>«V< ^,o ■ 

3ilirt«IT 4jdjLt^l 3 jl>.^1i ^ i~i«l ^Ut iuS^jfcJi 3 jl>> 3 J 1 Jft jjCu ■ 

.2uiSL*Ji 

. 4UuJl 













r*t* -r.n 















ji A«1»J» ^ jOj Jb jj J>Sj ji l^Jii AJL»01 JjUbj 2ubJjl 

. bjLlb' U>4 J4l*l >U J j jUkIj JLft j .jm-ukJLJ' | j>XJLJ l£ 2b>J 2bL« ily b~* #l jj*i ^ 

3 tj . j 

# UJ* bh^U' Juft bit 2 jH j jlju ^ Mj JiiU « UJ' ^ 2^tlbJt jt **£ UJ' jL+j w «^aj ^ju«j ljl 

jmj j jULj ji «1 mJLj V bjlft iju b^S^jj J>bJ» |» bUJlS 4 i«Qp jf-LJ' w Uaj b-ubi lft< jJjJbj 
.UjJ>j j b^bb* b^ ^LJb j « UlJ LftL»%b jlUJ 2 m>V» b^^ Jj>JJ 

• ib^L -*jl • b-»>>^ ^! 3b «UJ* b** J-i »j »i» r«»UV»< JLft If -* 1 JUjj 

jJLbb ^jjt • jtJL+J* >Mi £jl*dl ftbfc ijj f ,^Jb bib, ft .4lii^ Jbjj ^JLJbj *>4JK>> JLiJbl 

iUjJJt bb>> 34 ^ib 2 UjLb 2 bbbJl bb UJ» jjlj 3 > M * ^UU, UabT« 2 ftbjJ 4xu« 

. ?ULb'jJi b ^ ~UiiY 3L*bb b «*^«— 1 ^ftbb*» 2 bjJJ< bjjj U blft .^U 2 >J 

: A.io.xS4^tLc jJ< *U 

b Vb J.4>*b ^yllft *bVb> >JU* ^ ji b«i4^jJ 2 J JjLifJ^Jl bLbJ* b%b 

biy^ 34 4 UJ 1 -bft Jjj 2j jJL>w »j 2blb»jJl bLbJ» 2 lpwj( ^Jb J»U>J' <J 4 2U» jbJt bbLb)* 

j-b 2ft U b^b wu»ji b-b 2 uj* jbJ* ^4liuj 2>bJt b Yb jjuu. «LU_ 34 ju^j JLft blft 

2ft U b^—>- • Uil iby* b>U» 34 *4;>Ui 4mii biLuJ* b>»j ji « UU 2 UUM 

b}UJ» JJb 2 jJj 3bN—• b.^^ 3 ^bUll jt jfLLJt 2 ft U I 4 U 4<>►' ^1 jt #bNb ^ JLft j • 

b**Ji *Jufc ji>4 ji US (2b>MJt bXWlj JlLJVi) JU 2u^lijJSUV« b^UJi biJjkSj 

.bLJJ * JU Lft;Llb«j bJL »>'jj jSU*j 






41 f 't 

. 


J-J< ,l jjJf'L« 



















j\3 ^Vl j s J— jUi_ 4J tj « ^_»j'<«»i>Ti w ^t^.»Ti JSL^J1 ^y» t jl^»Jt j^Cu 

3u-ii>J< jL—u. ,%***. ^ jja^auu-e. ▼ •**,>• ^^LWi JSL*^1>» Vy 



^>Jl ^lO)J*Li 



4>uJ»(Y) 


j>««>u JI^U J>*w* J-» ^Ual* J£*4 >i j >r.i ) 
J» Aj J-ALj U£ .^UjK«>Jb >UJ ‘ 

JLj>W i jbl^JUfij «>j k^l> ^AAJ' j ^aU'>4 

j^^Jl U» 1 ^Ua£ AiftM 1 

.^»>>J < ^UftA Atm.^% J > ^ jJftAJt i>«Alb 

>J ^4X4>J< * lk£ J Jj**+2* i>4J^I (kr i^ jiUlJ 

Jn^vtj A*>.Vi U» JSb*J» 

J*** 1 '- ^A* 

> <*>j>^' J£-*f (♦) 

^H r .„^-. .jr^JI ^.JU \) 

3LaL»»«I UuJ j£-2J» JiLm) JU.^»K4 w »« 4>> 
ai^4«->4 O'jA* V J*. ijU* LftJ>> j 

>^ii ) 3da^i»iLl i jm4J H i( l+«JNh>» ) 

Lfc>*£« ) ^>>4i4~.4 3i jiki «jl* •( 

4b^K£ 6 U»4» 

I •( Ul4 4L4xJU j ^ULbj 3Uy^ ) 
• ( > JL1 ) ( U4 A**JJUj (%mJ| 4^bu# l b J >^n >4f 
I*.«>»1T 3i^^i; A* Ic. ^>;UuJ< J^4 aJ> J*ju - 
^•i ^ JAL^j s-F S f-U 1 ^ icW * 3bU> j 

• IlMtWl JA . A^ jlj 

3U«LWJ 

. % ** *» > /U*— ^L*' «j^> Ja J>Lj - 

,jr.*«U^ JtJjLitj J^JUpnJI ^ Aj J-A*j jjaaJi 
wAL>J< Ja Aj J-AJ Ul .jUJ»«>bdJl. 
«jL»lj J^>oj *2u£>£Jt Abl>J» ^«kr 4Al>» 


r 



r.Y. 


-r.\* 



# 




feV 1 


[x k 



2UbJl *Lp»Vl 


A 





















•> 


#>Ub) Jl jju iJLiU 

•O js^> 

Vv f ^ ^ ^ iUaj ^ 1 4iUJ' U^~> . 

. 4Lbi+»J ^>-U* bi>^ i ju 

• JfSZu ^ >4^ A.*Lc > ( T ) 

A ^>4 j>£J (#>fJO t> -1 


i ^\Wi iJLl JLli j 3Lbl* bYL^jt 


♦VJ ^ JL>^ij j-%J* Aai 

b 4iy> j4 Jiob ^oS 

*<r jiLi) 


JLbjJlj jLbY» ) ^*>Ji « Lb*.* >J* f lia^. J«bjj I # >► *T 





.<-iiV»j 

i ■>Li" *jj i---»t) (T) 

b»jbilb i 2lkJ» j4 J£bJ* 

^iib fLi^i Jjtj (jjJLi ' t) 

LAj^>J J4 ^aJJUj A^Lila* <UttC > 

' j^ 14> > ( ^yi |; «ii f ^UniP 

• (I JL- ) filial i > ^ l>jj ^ Lb t ^4 
^u^LftJ* bijJuJi j-u J-b V*b |ji 2jJL& 
Y Ali i** j 

\L+]lj 4»%jbJt t>lbJt» w —~» ^*2Jb 

J^4 ^i^ri 2b*>*> 


♦ Ubt JujbJ j aUV* ^J‘ j^LbJ* 4JA Jyujj JM4—+}' l 4j^jj 9yu Ji <*»*>** ■ AlWt 

Jiij) .>JfejJ» « Lb 1 w hXaJU j i al^f ^ j -^ * ^ 1 *Lbt bj^xJI 


r 

I 





f r 



J bLi)l 2 jU> 


if V 


f iivini 


^-j^ 1 juf ^ 









I, ( V ) 

* JU*LJ» j JjJU a}< >tll (') 

J£ «-*£^uj ^XiL*** juiuM ^4 j?j >i<ili *.£ j+j 




ItMjlo JILin SUL14 SU^ 2UU* *fcj >AaO< C y J 4 
( 4>JjJJl > <U *>U 4J h^JU ^>4 ^L^UJt 

J^k)i JU& JU*>jf "AjuMj ludlmij ^Uf jAj 
j ^L*j ^Umj jkj» £j;V* Jupjl , 4~»Ch ^jJ A+LW 

J-*W> £>£4 juyjt dUI^c 

(i^aEUj Jj^l<) ^>UJ< *J^W» J>CJ 

jj* «>y< 4 mJ jJL+mJ 1 4l>4Q JUjJLJ JjAmJ* Jftjlfe'bj - 
. 4^1 3l£J^ujj Ux> j - -< *y ;* cr< J ~ k ~ mir 
1 ^4 JlJ» j CuUJt JLi ±1* J>*> 

J$X •!' 1^ji* Ji4<j j«ii4^ ^Ua4 A j** j^CJ jmjJI . 

JLJl j ^lki4,» ^UmJ* JBjIaJi j .(#* J^kllj) 

.(* Jl-i) 


tijkHpUfe 


^^>3 


<U*jjJI ^Ux 


4i jj t JjCj JUl* ^Um • 

3U.+.W* jjL-Vi <»0»t 
SbLtfej T ^ l^u* JS j )fij 

,>• ' I-A* 


3U4UV< LJl J4 Ji4>l ^J» *-4J I 


• f»jj*)«(T) 

(n j£-:> >**j* ^iut j>Cj 

j U ^ > J4 

^4mJ 3 i illt I • ^ ^ j iilrtLilt ^<4 LJ< 

J* jtiijVU 


italjJl cL^Vl ^ * 




















ItpAW C 


L^i)i 



^1Lill j}al\ >Lkat- 

>LJl^>J!(V) w l^ 


3L^rufc» . 2 L>Ia)‘ 3L4l>*i ^4 JbbJ* 

JU4>J AlUd'jtUjjllj JL«JI £*«>4 JL*£. J tUjjJ 1 

^ ^ij duj ,^ak! t J>4^ -4J>JNJ 

#JL>ii ^Uik^i>^ * a*aj JS ^Ua£ (MJLi j JlmJ« J«^44 j^SJ 

L+La—Lj jl»»>j t | jLka * * 4L«la£. J< JftjlaJt 

« . «Li£ jLJU J^Lku ji 

■ a >i^iT»» 2ul^ij UA’jl^? >• JjCj jUJ’j 

auiUJ'j 

m 3LaJi yi . <Br +**J 

1 ; U jJl Al*4£ V J* Jj£J jjj» ^ JLtf* j-j *> Jj£*» j 

1 -i n (»jlaJ* ^oS J>£j ^pJ< 4 >^1^.** 44 U ** 1 JSLU» 

r 

JS J®ul4i • ja j>tu a-***' i*-!* j- 

4lfc <jLl)La r ^jA jjf> l jjJ( U^YU ifU 

.(V J££) «fcafej£*OU 

[■ AJtiJi j-j 

f am u ►. » -fljjUciiJt t LoD 

J ' *'*"“* ‘^j^j ^; k Jj ^ J - jj^"* ^- l ^- t » —.Vi 

O'j4ij J—jLmC 4>iUj ,* ULi*} 1 Ji 1 JU£ LJU. 

JSLJ< J^* ^UajJ( iuU>J * ^jUaJ‘ Jj**!* 


V j . 'j+JJjX d-u'^' > >aJ>j JuVij jiVi «t w ft-^u *uu;L*iJi JSLUj « ^4~»—4?> l*£ ISL**. 1 

jLHiVLi ^llauJt U^U» j,«>i>^V^ 41 jJJt ,jXfc IjJ . 4j>o ^Lc. J>>xj 

t IXIG 

Uj^t J-l^tj A.uutf* ^^uun >>»*>*< 

vvp* 

v VtfAtouuj *.*aJ iXftjl J—»Ut4# < ^JLA JU^ AllajJ* 1 A *ll^11 > t 

^ 4.-K4 Jk I < f MaJL ^ US ♦ n-wj ^1 ^kdfl j-*—*J* J >xu ^jUj Mj . ASyJb 

*;^4h i**’jj«< jm*>» 

U>>y g4oi] 1 ^ 4 , 1^44 ^ . jjjbNtUJi ^VUuJ» w ft^4j wbLjl^i Jaj J— »ut4 i ^ftjUi^J^ - T 

( A JLm ) ^ i^W* 0< JL>P ^Jl J2U <4> ii|JLX4 


fl 








































J—»Lk* JImJ i <UlYjJi t "T 

^A ^Uk4^Ul ^UmJI nUiK ^Uaij « ^■«»J> 
AJUl*! AdJj^ mW aiU^a 4 UL*Aj 3L^t^lra^i J^UU 1 
u JiUj 4 J>+—j ,»lixjJt ASyo g4—j U* #LkUj 

>1^ 4^11 3Li>*n >U«}I ,>• ^ 

J->1 ~ J—»Ul^i iJA j^xj j ^UjLma)' 

>«tf> ^JljjL-^hJ‘ jV^4 J4mj ^JVj ji 


ijj>Aj»j^uji(A)j^i i 2 ljv>h j-»ik*n2ai*i> 

^'dkiJl JLX< 4S yo g4it»l i^iV 2lS >>J» J J |JLX4 J —^ iLi ^Jl Jt4i4j ® 


iiai J>lj #UJl 

JfUbol ^U*jJ< 4lSyo £L**tJ • A£»J I JA *U j^J» J>4i4j > j~>CI< J-—^ ® 


I Alx);Vl I Ujlj 

Jp I 4 J-rt«h ^UIa£ ^k. l^* >"*4»4*j * I g ^ JI ^y* ^Ii4l 14 ^ j£ 4 ;La 

JlLJ‘ >db^alf • iLitUxw^J' uUlxtYl ,Jl ^UajJt JUJLMj * JLk l^iiaail -Lvij 







J*« 


3hijy j>> jj 3b|ili iyU«j AkjjYi 

9JU. g> v ^ Xli ItlflaiiUjj 

w ^u jO) » U»U> J^U«M w U jju 

ujO» JL*£ AUjjSJ j>*j «^> A> »J jLa uYL>Ji 
-UUjJ' US J^LiU' ^ • iyj< 

i-syi J-i-> 

t jG^Vi i i. 

JLiA kS^y>JJ g4M*j L*J * J—»UL%J* JL«A ^HsuJLi 


(jUJi jtu 3dJtf ) JUiiyi AJLU*J' J -*j ^jjl _|_-*-* yj J)i> UUi j«j . ■"■ Vi --*' t ^ 1 -;‘‘*j j«Lii' 


r*t. - y*w 


l> 


^ULsdl Aj^jLlD ^LuxVl (qlc 1 ! 
















J>«1j 4 I »aSH * tUai 

U-^ ji .UUU, *-**_* >3*)» tJL* 

36j>«Jt ^UuljiIj ♦ U^lUjJi 

>fr >ij 3>»2 4 U%Uah 

us ^ii jjajj ^Xc. sj jL^jt 

jjLmI* iLjjVb 4 3jU> ^Ytj f jUT < 

/H.kWi-tj 4 3LX_*J|J oui^^nu 

J^juJ* L*» ♦ 3U . Ua #^a> 

• %•!! • j^«i jiS f Ji V| /i.iMj 




2u*Jt CiLo&ti AS>aJi 


#jOV jjUj U v «■! 43;OV 3U^6i UjU LLJJ US^xl . 3U>J» OLol£h 3 jA\la id &^Jtjl 


JJtSJt U-USUjUUUYi j^j jUJUUt LIS «LL ji bUui l*J . 4 jU U 

3 u»>J 1 4 j LLiLlj ^ jatSJ' U%U j*a 4 JL>. JS J-U<J UUjtj UJJU 4 J ,jJbJ£ I 4 I 

#U4< Uj jjJ' aS^W lS #1 ^ukJ 3jiU^i aS talbAj U 4 j^ b^>>«»I* 4S 

*ljj Um ji *1 juJi Ja U*o >Ui Jlibt Ja jJiSJ* 1 *j UJyU 3 ulS 4 S>>> JJLUj ULjjUUM 


UJ*j ji >UV< ^UaJi 

^ aSJ iiUj 6ilS UJtSj .jjLlwiil a jL»jJ ^iki ^1 jlLi ^a 413<ilj j*f»»>?* ASjijp j 


3 >iii rail 1 ujls ajujk 5 4j>j 

♦wN a*H 4j J *1 *U jS3/• 4J j>Sj J* jjJ ji VJ 4ijt>U .Uau>o j* tJ^J jSUjVj 

.Ji^kI• JSjA ijbjLii)i ^ uS Ulikii ji uLL»W ( US 3 UaUjJ» ajla JIa jjC jlJ j 

. U.«U«P UJU—Yt ^ US 1 j<Uf ji Uafcjj .U3H JJU—Y* Jl US Lfcj>UU JSU^J* J>Sj jlJj 

.US >>J» Ub \ l Uii4a YL^jt jUb j-U3 ^jA jj£u 4j jjl J S. 4 ?» JkS Ua l «S j 



^*-***' ju t* ^ 

^;M'i/ 

















Locomotion in plant CjLiJJI ^ AS* Vjl 


U>LA uLul AAjjj ^ 4 } vIA 4 I 3^Lk1mI JJ ^.^ULt uliUJl ^ail j 1 jji pLi 

-,^*U» AS>*JLi AS>>Jl *JL* Jl jjLi j .J>jjjt bjL^t JlS jl US ^JjUJ 





U • J| I4JUjjj u jU >1 uLI^LJl jiiiij uUJ< j«Ju ji US 
AS^ LLu ^VlAJ’j j>if» JJU' J-^Ji 

>jla 104!j ^>ij 3 iUij ASJ* jLki ASj I»LU< 

AS>*o 

uI^LkImI ^ij «bb< ASuUUJ 1 ^ 4 aa» ji US 
. 3 LiibJ>j ibfUytj uLJJt »i> ir>U 

jA ASt ^ Ablji Jam U <JuU) 

• AALAJi f jVjjJb—J» AS j-a j » juU» J^j^U 


t ju)i aS 

^JUJi t juaj . JL**Vtj OU;>£)» ;jJL> ^ j • VjLJlS AAUU4J1 OlSUJJt ^JUv* ^ jUJ' AS 'jlJ 



jjJ^ 

^ >ji ju^Sl 


> V »U U>m» ^»4b jjju jl^ aUa 

wJL-all (4»Wl '-LA J*J* * A11» jUU 1 J ^X4i ) 

Ji J1UJ* Ja ^AJ U (O .AJ aAUaIIi 

jU4 AJ>U ^aAUA A^JjJ ASj*t 

-Jt AaUjJ* UjlIj AaUjJi >>o 

Ja A+b j>£J Uj jJUJ* UUnj JiJi JUyj <U *»<j 
j)\*J I JL>o f%J ti{ U< AUjj 

J+J* AilJAyJ^li^U A*j’jjjJt 
fft AaUjJi J>> ASmum j\ 

^JU AaUjJi ^Ji AAUUT* >Ai «J*j 

Ua JUUA a^Mj V AaUUJi >4i 
.( > > JS-1) AaUjJ! J>a> JJUJt **U2' 
ajUJi j^jukJ' jLb^i JUuVlj *JUj>£Ji ui 


y*y* - y*w 


iULsJl AjjjLUJ 


*Lp*Vl 
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UUflk+AW C 




uLJJi jLmJ j! * 4 -^v* \ > tatfjjj 

^Udi>hj <k*jpSj l> .Ln^j 
JLt UJ‘A 2kjj*9%*Jt 4^>i;V< j»L*J‘ Jlau j>JLA J Oa,i j 
L*j‘>► * J*«i3j L*«-a JLi Ja JljJj 4^jV« *1*~ Ja <*jNa Juu 

.( ' ^ JImI I JLtf 

i3U4j^b^.u.J< SujijjjJi aS ^Ii 

jijiJ **• ^L-i. <%»• ja 

1 > lif UL* J-tf A LJ gJigj .4,*lWt J>li ^ 40^4 

#>**£}! 4 1 <■>»>] uLj >A) ,( ^rjJLi) bi>b* AJjj 
J»»jJ>j4 yJL»J» jUij J< J» >k»^b>V>» >*JNnJJ 

^v : y 3 --u^yji(tr) ^ ^ ^ **A> **?*•* 

#1 >-OW'Ol JUO« XJ» J»JjJLi 4i I JU. J.k~**mt | . JL**« J ibJi 
• ^ 3J>4X4 .^j^^iJl ^ ^-4JU4l' 


Jim )VI AS:LuLj 


>uLjjuD JlliS jLJyi ^ ASJLi L 44 I dLtfijjJb JjL*iiiJ uLilSJi JLJVI JlS U)) 

^LmmjjL+Jt >*li>jla ^ Cjij .*ijA.ki aS^> ji ubOl * >llfcl iMiiij i*ik^i 4S>> MkUlj kliii yj 

Jii Aa\jlj Ji j^Sb jlJi JL1 1 ;\+W* *^ 41*1 aJNj Ja 2& jaJ* ■ k a *ju JJLji Oju*jJ 

^u}< ;l4>Jij J|i J»Y 1 a£ ^ Jam ON ■<>■!> J»Uaj» J* if J-aaJ* AS 1 

. J*LifaOYtj J*LajY' 2uUju !»>aj JJ ON-aaLJ ^a» jV< ^Ua i ^jji 

Muscular System ^i.^«T> 3 i^jcJt 

. A*iV+%+1 ' (%«kAJ» #1 jj*\ JAjj**j jUj >J JJ» uNiO f^UN4 J^. JjLa JiirtJ* jt4*J< 

Ja ^>4K4 ja ijLx 4 Muscle u^U*!' ^40 A«4*S Ja OtJL^j Ja JOaT* jl4>J» %-*l ^Uj 

Ja JLOVl JSLaJ ON-*mJI #JAj • ^)Vl 4L*-*JLi « ;^U yi Jam ^Jlj i jl.Aitl iKmiV 1 

(Im>WI ON Or AJkA j .1 (%>*U u ) JyAJ U SaIa ^Aj y>V JL£a Ja JaOJIj 4L*SJj ISJ**J' Aj l£yg f UiJ» 

. Jl 2 ULaA ^ T • J '>>0 Uyij.kA< jSUj 

















iS 



^,1 +mU ^LJkiV t ) «L>L^JV' j ^UUjY* 1*1 j 4i»»>j j£JJ< 3k »U«*» V+jUU/N .Ual* *++*» 

•1 auruii ^jiftyij oiuulji ^UaLj^jj-k 

. (t m »JI 3 UaJ 2 Lmm«J L) gi m 1 jjM ^ lilj J 41 I 1 J 3kS I • i 

Jl£* y* JUU j*§ JULuVi «w 

3u>*jJ) ^jVi jjl* ,*jJ• >UoU» ^JU. j 3U>tjJt jV< ^ ^jJi Jj< 

.IfjtJ-U^ ^ ( 3UJ<jlMIl) « UUJ< U*N ,mal» ^ULUu' J-t 

*junJ«j 3L*J^)t Jkii JJLJij Jft>Jjji ji ^ *»>— wj ^Lc. 3klmfrl>»of t *J 



Line H ***** 

^4)1 o^UJ' *rSj*0*>J&£ 


lAjiSLl^Jl iH.-X«tl tyuS 

w^S A 1 1 iaof t j|| kLhMjij j^am Ul 
%* 4JL.UU* *aJ|; Jo iJL£. J^a 

<I_**_*JH JUJVi _—~» '|—; 

> ijlu.) uj jSj . Muscle Fibers 

^ jl time - •*■*_•_• 1 » « > » » ,^lx > ^ > *> > 

_kji ^ u ujic Myofibrils 

JV*-* 0 *-*3'>-»j W**« A-y**e*» wMf^' 

^Ac 4/ut.J }' Al^jkU 

IJ* j>£uj -Sj>iVl J*» ^ J-bc 
j (f jbu>i j j-Jl > A-jJ' ilUJ! . i 
f )*-* » - * ,>* ■ - M -4 J; i J ^Jl fc 

Sarcoplasm 

yu (*jVj>S^UJU *Wm j!> 1> • Ll^ • w 

Surcolemma uJjS^uu 

aU>4JM kf kj»>ii L«j< j 4 l ■■I'^LJV' -jn 
-itj^kj • LLaj 3>jI 1 ^yJU jI^aj 

.3l* 1 « Uiti 


r.t* -r.w 


<ULsJl «Lp»Vt («ic 






































C Ui'JI.Jr 


« 


• Ja j>£j 4 a J JS - J 

><• >j jl'i l«»Uii .(I ) ( 3Lj£*L**J») >iV« 3^ > u»» - > 

• Alim jj>t< 3uulj j 4 3i>j i<uT• jja j^CJ j (Z) ^ 4 yb a) 

3MUU ju»>j JS. ^u>j( A) >jiV l*J >je 4 L^*jJ» IjLUlMy ^¥1 J* -T 

3u^jj>di< JA J^i £JJ JA 4Um 1 J^ULUJt #JLA j>CJJ (li ) jAjJU l*J >>J Vi L i.i*i 4^-1 


(> t jc) M>osin >.^Jb 

sljumji a; d «»«h jfrtun* ,»>»>>*)» (Z)^cu^k^jt^Afeujf -r 

Sarcomere 


ij^j JU-diJi w^L^Jtj ijVLfeA/t ^ J^aA jun>3 * *_ 2L£«jJt JULUJ* J» lk+>y&j - 

J~UL r*jk+~ *ULlJdj ( uW< O^UJi 2 j>»>* >^j ^UUkJ» JWU 4 .—-n 


. (i 4 LaLL»*»Ji «Jl£> pJ< Ja * 111 JJ j . *Ul—-J¥ ( j ^UkiV 1 I 4 J v ouLi *JVL^aJ« jLUj 

*i4*i ll-UU J^mi 

a+j* mUi JUaj < Jl£* JCIj fft 1 ( 4 ? * ;l+W< - I 

. 4JlLL>*»J» « 1 IS (%** ;ja J—»Ul4JLA 1 JJj J^4^ J* ^ j^UJi 

Ia*j 2Lil><*I—¥» uN i^iH f i> n^f JVLm J££ ^Ic. > ja\ jV* ^Ui t „> jJ» >4 . ^ > i^at 1 jV4>J< «y 

.J^U^jVi ji ^U2iVU^UjJ 

JVJuJU j4f">J (in>Wl ^WmJ uN 1 aaP j IS>>J* -jfc 

I 4 J i«£amJi ^>U“>». i V I 4 i>a iJ J 4 I*j ( IkUkJi ji 1 >H^<) 2 biij¥• 

.wJLDl 41 liif ) • l^ur 1 4 Lj J <jj ¥ — 1 5 UUJ 

2 L > 1 i4«l♦ u¥ij>M>l* Uj IALmJi jiiil>1 J^S 4LJLJ( ILmVi 4L>U^¥< J 4 ju¥ U «U^j 

3 L_J t #» jj*¥l j)LJ<j J^»U£J' (Cj j .^a?< ji^ll ^> L »i»lj 2l,4aT» ^1^. 

tSuiSu^i 3di4uJl ^uojJ( JL^Ji JIaIuI 3l 

U*4l 1 t»J4 2 «»4 miI j^Ka4 ljiiilit< llji?* «UJJ 4jJ < j¥ * U ^ 

j-S^J > JjM3 o**J> > .iUi Ja i^Lff .JbJU AifttA J-fc*Jj< J» jLJimtt ^jlJ}> «U*h J«*w 

. 3 ill all 3UJII • He J»>j f OUj^Vi 

\ AHHHH|S' 








4■» i jaj+a 4 * * -aal* uYUJ< Jj—>A 414 mJ' ^U44l < 4 **m} ^jJ< -1 

3UL«a}I 4-4-4) Lj ^.^4 VLaj 1 3ii>iait< V 4 JL 1 I 44 J>a !1 J>Kt*j ^ 4)1 ^ ^LJY> iLS 

.SymipstjUA .^a^us 4j>su 

JJ« j-J L> J*jju 4*J U^IJ 1 4t>«Jl jJmj I 44 u^.4j>> JfJO 4 ,> > ->■! > bY>4I 4 j 1 .aaf \ ublfill •T 

. Acetylcholine j*i*s j^Yi jli 

Obfcfti ^>4ij 4>> >^aT» JjB»>J* jJLfr iJLi ^ > i^at» Ju—)» jlU. •! 

wbl^JJi J»u j>j*>*J« £i^4Jt *t*JL1 V . JJ'jJJ* >jl» y^> f«+« jjJU 

yujbj 4a^»n 44-in j-*j 44-in #UA» 

U^>^4 iLLyJ< 44iUl «. uL4J ^U*J‘ ji if juj .IfwlLutj k |^ T> 

# 

^>jj>«*n Jb>jY 4*L»J< • LL4 ^bilb i4bji Jilij U 1 L* 4,4.4aY< 44JLT* « LL4J jl*Ji nU-~)' g^jj 
^Ua^Lmm' )i)l 41 L>o (SlUmJ I 444/1 # LIx jjjLkj » 4 JL!mJ • 444 /1 # * j ^/| 4a^>j ^>jlJ 

.4L4i/( >L4ii Ji ^ijj Ol»j Depolarization 

J*4j 41/ij 4-Jlin j4 # j> juu ^amU/i o4j 4 >aj 4 a ,4a n 44J1* # L44 wr L& „^.>J' -0 

- JL4*n JL—5V« J4Ui^4 >*-*• **;<< holinesterase 1 jj*£n 

j>ajj 4Uf (JJUL4 J-l>S ,^1* 4 Jjm) j4>£ j^yi 4 jU j«,>U»o ^JUl J**j 

j>Sjj < ^ > «aat< JL^JI JU4I«*< J*j ! 4-*»t^1* 4JL»» ^4 ^4«>k /1 b»-»i 4 L tl>4aT< 44tf< 4 Ll^. 4jil4i 

.ijl£aj ...j4>4 jJk>«il 4 jL»U-.>J 4 L 44 

(2LoljJuiJt 2u>Lx> ) t 4LLikjJl 2 lJI 

(j»Y >iV< 4 jj14j ) ji 44) jJUJi 4uJ» ^ >kij w^b4*n ^4U4 j' j 4j^JI #J£ Oj+ia 

.^4j^4/( 444 llu\el> ^L44> ( 4 ^^4 ( 

b^£i Ul 4jiiiif 44J Jt ji i| .u^L4a/i JlLJV J*i.i/< j>^Ji 4ji4>41 1 #44 .ukl 

jV» • U4 4* h 4uj > J» -b>-<->J» J-* j^>J J>Cu 44**) JSj ul4^J 4£>4A4 j^CJ 14 jL* 

Mvmm 44 um ^4 414^1/ 4a^>» 44LJij Adin 4u>a* 4 j^ 4 i j 
41U» ^4 ^j-^b ^4»b4j( 4JL^ 4 >1.4f 4Jul ^^ 4/1 ^<4kkU JjLl ji juu 

» >4 —1 U^« jj>il JJ^4 j 4jl 4a?> JbLJ bO 4 j>SU/' 4^blj^J> Ii>y4l ji g"/^> 4^.1 jJ» 

Ju«j j Oli^i <4Ab4i y+xjjC 4^4 »jjuumM 4^ji j; i>>j ^44ti4>/> ji ^b4i» 

Ujua u4kj ^liiiiK ^U^jVt JL4 ^JUlb j J#>*4o ^SJ J* J 44 I 4 JLA 

4UU1I^J94Q11 ^Lp^Vl ^ A 


Y^Y# - Y* W 







ATP . kJrtlL^Wi 2lJbjJlA J*ju 

.ijLaaH 2UJ>I ^Uai» dJus. * w t^; !> Ifiay ibJb ^ ^ jj^Uk.W» uk>»xj' 

.U< /l Jl jj JLt^J jAmLJ ij^Aj . l JA ( /.) Jt>U» lailiilY) « Uj* 

^J» AJLkImJi ylaaJl + +*} Jx. (Z) JijU» ju&LJJj AUmJ* ,!*-» «*JIJL>>^> j£ 3LA* 

.(*#) js^^uYt i*r>i» 

a#*** OtH** ^ *' 



j*j» jjii j—* ^ ATPiiwuid^ji j0*}+> ajUtfjt 

jliYl J-fc 4^^1.^.4* 1 JaJ»J^I» JLaJut f»JL& yi IUj JLi A I P jaIUj JLU& »jj 

. JaLttdJYl ^JLc. 2;ili j+L j ^Uii' 4JL► ^ 

I>>4> L 4 JLmaJu'^ ^aLJuY* «Uj* J*J£Y* 2 —# *L+j'jjJl JLmaj» w 5 ^JU h £. gl*»J 

.ATPJO>^)l>4it ttibj' yi JbU^Yi^fturfSCY 1 

/mJu J* l (%J Vfj' YJ ( 2]alohxU ( ) /mJu JJA j>>j (yb;j 

fu jj^uJ< Ja£*M* j* ^uU S> ^J 1 ^UUaI* <%£.; ♦ OYaiaf< 4-J• 

. j^.JL'C u^LyJt ^ jl»> 4>I>j ^> j^l>i »%ilji 

Motor Unit 1 

4J >>w' 1 >jL>»>Jt ^Lc ji L~» jliY JLirfl t>*UajY' 3uUaJ jjUlinJi ^Lt J^ui^U 

y >4 > ^aUiui Y| U yN 1 aah ,j*»LJu' JY yJL^> 41 iaal1 #JL^jJ* ^ju 

• 2 > ■a«l? 4JJj^cJi Su£ >»J * JLa> >J» 














LSjMi I JSLi 


(v* Jti) 5o*.>n 

SLIWlj ^LLuJl JlLJVt J4 A^f4JM ^ 

. AJJ> J>>i JL£j l^j.'wTl iji *■!» 

y? £>ki# .ajL*jt ^>*11 j» 

JlJ Jlj .^ini^afI j4 jujbS iJ£ 

JfeLjV* ^ ’jjl-c. JLaj ^ 

-AfJ O • • . •) J*J U £jl>^ ^JLiyJ* 

iLU Motor Knd Plate ?uS>*Ji 

<JLA JL.a;V> jLSLa Jfe^JUj ^jl*•¥> 
31.A 1 .^U 

Neuromuscular Junction 


Muscle Fatigue i^LeuJl jlfsi 


J2j im i V ^jJl jV JA/jj >j Uj 14>I ^JUiU A;)-*> 3iI>anT* ^Luu 1 

jjU Jj>m ^1| ALuJi LkIj i 5 . AuilWi gCi< j J*a V+jL»> i m»I 3i 1 aii» SUfclSJl j^JLi 

jrCkM V ) >»^U' kJujlmj JLmSiZJji J+Aj V t£jjl j>S>U- t LLi > 

^L> <%£* 2 uU*f' >JUi JA jluj J-aAl) 4 ^>^jft Jaaj *ilL» ^LuV ( 

^1 iaaf> ^ A I P uUj^f j^iLu j . At.ia^h ^au > jjjl l.actlC Add ,*!>>! VI< jiaaU 

4UmJ 1 JUi j i+J y jlaJft J*uSV< JX A«a^A a- 4J ’ -L»j1 JjJ» J A-L£. >»««»* 

.filial• ^pi^iiM JLmJ* uj.^» » >«ij U i«iAj - ^4*««a 

A 1 Pj*a #^Uai ^Lul J >*J 1 J*a 4*41£ <UaS Ai 4-a* * jJ • JL*£. 

J* <JUJ ^JUlVi J^ASVl J* JL^iut ^lc JoJ 


.*jlLaL**uV» j *JL«U4jVl J*a £jL*J ^ JUJUN> 

JbU* UJM jij si>*^ ^j j»j-aJ ^1 JL>J» JLl*)Jl JuLP » xntO Jl J&«J 

^a j\jl+j U4 sj ^LauJ 1 ' Ja AxaXi^I jiin ait I ui >aa* <T* Liul jLuJl 


>1+1 ^JJi #ljVl 


2UbJl *Lp»Vl 



> 


r*t* -r.n 














C Ui'JI.Jr 



Jj++>Y1 Ja jjUi Jl—iVi ^ ^yJ' - ) 




• teA^J ^-^’i - V 

• tel^-^J JK-4** - ■* 

• Jjf^'3 jW^ 1 - J 

• *» ^LUmJi > 4llUU J^iwt Jjj^-Jl •? 

- i j>S>L kJ» - >» J^ifc» >S .JL»Ji - w ATPuLg/f -i 

I >4 ^ f%SijJ v «a«F< JUdfc ^l.^h 4l+»>V» y>-f 

• bi Uteif* ^iO -i 

A v U v te»V< ^U>Vl - i *< ^A4> - Jte 

i ^ Ji4J uLwJ* ^ i SuUjJI - t 

• wLJJ* j4 yyJ» J4 * UJ» *-JU-J' b^ji J»jJU^ Ulil -1 
• * UKj 3li>tVi SUjLJJi U^IW* £Uii» - *-/ 

. SLJiaiJt JuJL^teUb ailLJ* *X»#t 

. U^OteJi J^JUte. ^U, ;>LJL-J' »iUw^«y - J 

«^jbUl JLc 

. SUUdJt J>*> J >**•)« JftLkJ< .1 
.jtj>»te*Jt 411^ JlJl^J* JL*4 2Uj>V< Jpj .T 

• i ii.^n ji+jte.i .f 

?UfiAjJl 2UfcjY< J^»4 I j^LmA 4£^ ^ f Jj« - I 
• 4£ 4jl ^ mi I ^it)l Ail >jQ^> kI ' 4 t urn jA j ««41 - • 

. ^UmJI • ^11 aaf< JLajVi J*Uki ^jj^a*** J*J }SJi ^ 



# 


, * 


















• jLjV I ^ X »V ll^n *4 ^ it |%—i ^1 ^ w w* 

i «JiliU 

.^>wi^i>ji - jmi!) - suv^t - j^i Pj-^j 

va JU j ’Utfj • AuiSLt^Jl 4lJa»lT 4 3 jl*-$Ji ^a SuSjaII 3jl*»^J< ^ >1al 3 W *» 

^ JLjVI ( »i ii » 0 * j4 * •* j)Ujy Jt3^» 4^._u j uJL»j 

. «UJ A j-~* ' ^l -W.tij^ i,fiat 


<ULsJl 2U$jliiAJ «Lp»Vt fslc. 


YY 

atf 




y*y* -r*\«i 















< CjLu\SJ\ 


tj\ ^ic, IjiLi wJllall j£j ji J-aiMllA Ajl^j ^ 

.wlj^axfJt JlLlISl ^ « UJjJ* jjJ Jl jjlIj ■ 
•uLulI 4 >im'JU ui'»j.nSjV^ 4j<Al ^SjU * 

. vauj vt/;c, ■ 






r*t* -r.n 


<ULsJl «Lp»Vt fslc. 



JJL£ )l^| ^4 JUV j ^ I Iuli|4/4}l 3>ki . 4j)jJ V JJ^ JjJJlj 

JJ&U* J^AJ ji J>« j4Ji 3»>i Jlj lj| AiV 4L»> j J—^» ^JL*. IfijUij Jjjj ^ 4 U^LImJi uUOli Jib^^fJi 
• 1 J^4 yi j4 I ifl^l 2u«il ^4 L#l I * liiiij Jki U4 3iiAy< ^ Jillikl yi klU i 


Hormones * 


ijlc. jjJi .>*•' j.*r ^jji JjJ* J«. Ji*i)j 3 jJJi J^.'j JfSZJ ?uJU+*S 2jU Aib J>*^J< »A jjlj 

■Jj±' iJ£ jl f I -'•I j «>.«)! £jjl ^1' O' ^1»M) - *>*j> *.«.b} (- yb ^jjU 

JsLl^St 

Cloud Bernar -\ 

jljJli «l>b«}lj JU'JkJ' >* ci j»Jk*>i ^i-Ji ^Ij juXJi -JbUij *A*« ^Lt Jl 

Starling gLJjll* -T 

$ \ % • • f u u*.j 

«’->* jjLt j --*• JLJVi J! iJUk»)* j «ijk*}' 2«ij 1 AjjU«£ jJ j *• 

.• LacY 1 J* ■>j j Jj ^ i i^a f < JLajYI 

w - —^4 «UUa ji *u 

^1 JiAJ I jUi ^ ^ Ihkj JUmI* * L2JJI ji ^1) 

a 1 4J jL*»£, jl >•* 44l iJ 

.( 2L1amJ*JI *iyd* jL*a* ^U>j .Laud ) J/b >*4 jl* ^ - A 

j JLmJV I ,w^ ^ « U—aj‘ JjbJl ^JU. Jl j£*l ^4Ull JxJl Jl JU* *UJlj bJLtf! )jJ I »r 

*5jlc J£j 4L-»l>J‘ JibJ 4 J 1 



% 



V # 

. 















iuLlJ) ^ uU ^4 

I 4 J j ji flULitij ( JummS^Vi ) SLjLJJ 1 jj} I jl^>* j4 Jji ( jai>» 

3 UjV*»«S iilt jj^j A-* 4 LJ» 2L**J' jLJil—Yi MhU JI «L^Ji jlaJ >*>kj JImJi *l>Lu» 

« v **-J j ( « LmV< > ftbK^V' iiiUU l+*4 ( JJL±W» j<i4» J jOii) 

2U«LJl ?U»J' Lj^LpOi J* (uiiiMtljVt) *JU>*^4!' Jj 2L«U» ii£ 4 ) JjLLJ'j 

JJULUJ* *JuU« j jJjj| - ^i^Jij 

tulluMSjVl 

SLpwjVi >*i \jCj ftjLfc'il -\ 
.J***13t ji Ji^b >*Jl ^JLt jJ>j -T 
. IjUiUJj jUJJl 31 jjV» J^iLiJ j jlAjVi n*il ^>4^ -T 

.uLJ> ^UkJi 1 Lj%*> U4» ^ juJlJ+jJi «Z#UUaJ» ^JLc. jJ>j -1 

.«Z»LyJt > 4 J jLftJYi J&«j *0 


jL-jVl ^ ( V^' J 1 


J* 1 4jft jjm ^1 « LUaJi J-^>j jlJ j .J>1^J| 4Ujft JJUj JLmjyi ^ (iiUrj* »jl* ?L»<ji <*Jj 

i|t t ~ * ji 1141 ^ 3 > Mj > i Ji^j^Ji ji j^lkj j^V* 2 L*»lji • ^ 

.AiLM' JiVJUiJl ^4 LftjJt ^Lc. JkjjLJij jjJJ* ^>J< 2 L»Iji -t 

tJLk£y JA j ■ n J JLAAaJ 1 J*j J>Jl J4 JjCu 3 jj ,kf iuJU**£ Jl>4 

•( 3U«Ai it>i) ytJUjjMM) ji 3Ui^>Vi 
.(^1 j^kJLU ' • • • / ^ ) j> jjSJaJXj jAJLaJ 4JLJLJ uUiSli j>ii «f 
13UIC1I -i-iLU>J 1 #lji JJU-J JL-JY* *U>> iu+At *J 1 j>«J 4 I} -f 

• 4^jUr»j ^yi^ijji ji >31 - i 

.^OLin -g >*j-%■» 

,jj~£JLJ' j ^^UUJi ij^ij Jl«JVl «UjJL» -«a 


,.r.-,. 


\<v 


^ 1 


*ULjdl ^Lc^Vt 














- >mT ± jjJJt Ja f ^LjMj JL-JV* r> - — JUfc )j 

Kxocrine (»lands j_ukJi -t 


Ui jM* mmaj L+j wtfiij j^aJi « >>J 1 ^jJLc. ijuji j ^;bJi }l>lV* wii 

.(**!>*• JJLflJ* ) J;U ji ( ^4^* J SLajUU* J Juki I ) /|m. WI J-»* > J 

Endocrine Glands jaiJi -t 

Jj .I 4 J 3l*I^ 0<>iJ I 4 ) U ~J JU jjla)> ia* jU*jj .^JL^<Jjl jtjjV «It<i _- ■ 

. <jjX*SJ' jjJrf * j iUJ>jJi 

Mixed Glands 4 ]aLomJi jiAS>ll«Ii jjjJi -t 

*>* .»>** .»•** ‘/f ,>• U>Grf *t4*J 11 J-A***' ^ »• ? *» 

3l j>» 1 V|i# U—• iafi 

Ja J$\a' 4LC;>4 • Ui^l» J-mJ> (U.JUJ¥> (Wi 

JJuJl dll*1 ub>4 ft • JLS^ I | J>KJ i^J jl £ JL£> JSJ J ( \JL11 

• jv-jyi w > 



MjjJ' feAJi -^ — - *-*i Jj jLfc >>*~T 


V- 



aOaJ* gjji «—»*l ijy*» ( y ) 




jjjf 
















Pituitary Gland > Soil! tVy 

j£ 4 JL*£U tUidJi jjJJi j[+*> (Jjyj ^Jjt jjJLmjI+JI ji J JLaJ' #JUm jJukJ* >^ou 

J^ 7 lj i JLiJ t jJL» KJLJ I . • U_*J< JjJJl (<Ui< 31 ^ pjjj 1 ^4)1 

<3^>> 3 * 3L^»vp»iiit jjjrf* j c ^iVDi^h) iifj* 

Adenohypophysis t jjJJi «jjJi -i 

w**^ 1 J+ 

Neurohy pophy sis , ^ 4.n«H «>*J> -cj 

■ 'A..m » ?i >UJ' y j*ilu JljjjMJi ^ ^iWi j«» JjGaj 


>CH^' wai 


/ 




y^hiiin 


^iUVl j*AJ1 


CH ACTH 


TSH 


FSH+I.H 




i 


*Um> 


4*^1 JuAJ' 


' uLipjLl I l.lj 111! .in ,~.l f-j* 


Prolactin 


iaJt c/U r yi (T) jSLi 


't * 


<ULsJl «Lp»Vt a!c 


YA 


r*r* - y*w 









ij JLa! 1 « jjiJl ulj^t jA 

Growth Hormone (GH)i>«JJ( 

>*i *> (*t*»^* « _ ■■■*» i—U-i >jV' uLU ^ O. 'CW . I 

>) .((ti^anliMii I ULtfti ■ ---'■ (Dwarfism) --; 3J>iUi 2UL*. > 

<u». |**- -''j jjL^Vi j j JJjVlS jUb^W ^ ijudut* • I _>-*■ V' , tj t»<l ^jklLJl 

Acromegaly UIm »jl» j»>u # 

Pituitary Trophin ijaaUifu«Iiulj>4^i -t 

ijJt3> Ulii ^jlc. jJ>j 

Thvrrotrophin Stimulting Hormone (TSH) <2 u2>jJ* «jl*u -I 

Adrenoeorticotrophic Hormone I ACTH) i^12) . w 

(Gonadotrophic Hormones .j«u«u amIi wU>«^i 

< J«iVij 

j«»Ti J . jC"T 2UJUJI Jy* - \ 

Follicle - Stimulating Hormone (F S H) 

j jlc.L«_i jSJI* jjj .jjl J* J«m 

,2—ajftji Jjf&f 2U^W* «I»Lj.»rfjy* 

•Luteinizing Hormone (LH) ^yi|t^ AlUli •▼ 

b)UJl j< ji|j J j - -- ■« J^a t jla juu jfSJJi Jl) i («... ►») > jjjC ^i*u 

• i w — w - 1 jjjOl iijUf I )(i j k ^ j I^»%T • ^ SiiiyJl 

Prolactin . ji^Y 4^1*)) -T 

. < n >tll j jaJI ^ jll^ilj ^ic J 4 ) b 






c jjt iJi >3b 

JljjLj j n^JLi 4 I 44 J 1 mM 3liUb 4**«^r b^U Lft ; jJu «>>J< '-*<* ubf*/J 

• 4LJ LJ l J^U j ^k IW» wF J | J—®J j 4 L t > ^aT> 

Antidiuretic Hormone (AI)H) 1 J^HjIjjV jU^Ii J>*>*)< -' 

jy+tS' 'j^ Vasopression H. ) iu>«jJ' au*jbo .j^iin j>-^' l4j> 

.^jJi ,U^ ^Jbc. JU j£j JjjJLJ* « UJ' ^La!U< ^IjJa J-t J>J* 3 u J 

Oxytocin Hormone « ,«»>»>)• 4^_UJ< j, *->*)» _v 

i jV>J» 3l JL«x. •Uji #jl!j Iajl*j-> j ^ jJ» CiLaUj sj*L U* 4JJ >*^411 tj^J 

Ujk^o I>j» 4J 4b< US .4iV>ft ^bUf f»«LkV< U LJU 4 jr<J j*» 

. <Lc.lUjJi 4_iUaI 3UUU» jjJJt > .jUJt J$jj j* *Ujui 

Thyroid (Hand a^jJi 3jJJt <Loli» 

J++J ^lUj>> jjU. SUjtjfJt i >i^ill AiU> 4uJfejJ> ^4 ^4bV« # jjkJ* ^1 jjbtf' jju* Uj 

•ti* ^ui**4 i j-^Vt j>u. 

lAoijjJl 3JLaJi 4iiilrtj 

ijA J >-.*)' Jj>ca ■»**!' >• U>*>* i«*AH glii 

ll44l(|l^|l^>> 

• 3LiULJ>j 3ULyJl j^Uij fb .i 

^LVi ^uy« Jjum >J>J *w 

.Aj^kbj 

iibjUVi biU jS^J' LUUt )akj -j 

. ^LUb 1 iLUIt J 4 

jlLjnJ* 2U^L» %b9 JU «LkJ L>o >i 

jy -4 ^4 2L a. ij.i J< iJuLJt yj-k*-J l .4 S 

j-uu (Calcitonin) 

UjjJliJU)l(r)J& 



Y*Y* - Y* W 







2UbJl 2b^llU *Lp»Vl 




\ 









^ Um i«AiU C 

Jjl 5 JLaJl ja \ 

2uijjJl *ja}< j»jji «JUj ji _- v - . i «iii «L>^»l jim 1 ---'• ■ 

Hy pothyrodism 3uij jJ* 3 juJ» }( w -»3u > 

. jiMlIt ^41 jJ UjJL> sill A JJ>J 

Simple (ioiter « JamJi ^..V^n - 

4^1! A>-J* AJL-ib ..«^ij • l*Jtj « i jl*J» a>J» > J l >—Sjau 

wLiutl-a* JjjL> ^ 1 J** gVjJt ,* jlcj 

Cretinism 3«U2]< *i 

(**m*Jl >4J ^JLfc «LLJ A 4±P^ ^ > JL*J ' jl^J|l J Lp* j^ 4J »«h*—J hJjkM 

^LajJ I ~yJrnU\ S ^U- p>^ Ji) JLS j >i luljJij J ^*\ j3%) J&mk (l«i»W» jJL^j ^^aJ< j 

, ^ > >J» >> Li j UU£ Ul>o 4j , ^>^1 JLJj JaUIF 

(Myxndemat 

iftiLJj JLLnJ i JUm ^>*J» y44Uj . ^ iuijjJ* ijJJt y jM\ iL> .*>*»> uOxi 

J^xlj VJl ^1 JLflJi J^UdJl J)tf4 Alaji-fi 3L *■»-»?I 3L>^jj (%m W 1 jjj * J UjJ ^bll< 

l+j iy^..»4 ji i JjJI uU>4^4j nJU jj .. jaxJi wuujj . .U)» yb^ti Jiij 

.jaa^< ^Ja Jl< 

Hyper Thy ruidisni :4_*i>jd< 3 jl>Ji 3jLj) -t 

^ ^:-:n ^ 4Mtt dLdk;jtf» 3 juJ* ^ ^ >r J' *11!i >j 

Exophthalmic Goiter : 0 Jo>^».n 

i mMmJ U4 j^4jlJ* ( >V I j£ JbMJ 

14 4L-Ufc^jl yUVI # j>>Jt jLklj'J ajuJ* lia>*JU 

^ J^ijj «1 JLall AJUiii A A UJ »U)i gMj) ^ i*>K> 

^ frm j J£ - *7^'^ oi> 

.^j^' i.iil* >JLS ja |»i tw~._i . ji Jui>»I' ijJJ> Ja «>► 



Lf*U'^ 

s 












i-i;j J JU*J> i • y~0 ( 0 ) 


Parathyroid Glands t 2 u 2 jjJi»I>ijl>. .ajuJiitiHj 

)}Cu^l 3>ti<lili« jjtiI 

ijJJl JJ** jjAJJ .tLfijJJi i jJJi Ja JS 

<-l» Parathormone* 

^^aJUDl i jM l Jlc jjJ 1 

SL^J Juc 1^** fdJl 

jMjp'jUJt J* VS ^>ij US 

i»jJ' ^y* ,»—?VSJ» ji»..—» Jit iiUufcJ'^ ,»Lfc jjju 

• S^A^hfaJl _Ul%J 

* ! « . >■*» "» 1 5 Jljpi 

4^»w SlK^I ^Jjl ^ ,» ) -* ISJ I 

. ij t U.Wiij 3i g i xill V IrwiI i 

• f jJ l ^1 l£JI ^ -* - » jAM -I 

a >iK JJV j jjJJl j 11 I j J UajVI ^ J~m - y 

• 4^^4 ?UlUrf* JjLKAall -J^ 

) 4-J>Ia£Jt jjJJlibulj 

Adrenal (Suprarenal Glands) 

Ja JnJ j*a*a jUUUU Ja J>£j jjl£> JS$ JiC7< JL^t j>A U+U JS j2u JUjjIaS jLijU JJUfc 

^_ r U<i jJi * ^jkIi kil ^ju C orlCX 2 lkf 4 «J ^;IWi * ^jkJ* 3 l>xj y « LJ I A<»LJi 

us j^uun u ;> iu ^ji ucu *>*»» uj>tf ^i Medulla auuk* 

t ^ ^ 

jUij Ste roids *Zjtjuj^UJt Jl ^aj ^Ji uljfi jujjJi jl*£J< jjUI’ 2j^Uj 


Y*Y* - Y* W 


2Ubdl $,Lp»Vl 










Glucocorticoids « iu^SLJt -i 

jtji* lUJijj Corticotfcrone gU' Cortison <jy>j+ J- 11 

(ObjJLJ* . JjUjSLtJi ) 3Lj*jdUA>j j£1» j* (ijUtl Jb>* 

Mincralocorticoids iSujjUMJ'^Li^^' -o 

jjU*Jt jj«>j ^u. J&UW J* uu 'jjj j>«>*)• 1 jl» ,.a 1 »j . Aldosterone ^ i+u 

,>• £^uVl ^LAU* SjIaI ^ic. 1 >OA jaLj Jllalt Jm« ^ic. ,|W*JU 


■j/ttlCII £jjlm j£ JL»l 

Sex Hormones 2u^L^iOlj>4^i2Lc>4A« ■->» 


V 4 J 3J* Jl+>j 4j< Vi jjlaJi ja nlij j )^3 l* j*M ji ^ <*£.jJi ^1*. 

I estosteron jjj : :^y:-:ti <jL^» J»Ui I 4 J ^ jjj 

#jl* Jji>j >0 ju. iii ij^fj Progesteron Kslrogen au>^Vi 

wtUl~» j>+U ^J| Jlli J(^ J jla! t ijjA+Ji 2 «m~»I 

^ ^>1 JJuJ* jj*** 4 ^! Julf .JLjnjl«c 4j>iV< «L~J* Jl 3J>> 


- 3JLa)» 3^il uU;>3 u i > lj( 




Noradrenaline j>Ji Adrenaline jJLujjyt gUJJi )>aj 

JUiiJlj 3 ^QV*j Jl>>J 1 %—»1 3JL^ 4j^> 3jl«j jbj4^1* JtJLA 

iP! J ^ 3i > Mj** J* ^ Jjl ^ J*-*' *i—* 5j W3 

fiMtWi jlcLmJ u»>aaUi *UA JSj v^jJ< .Labi jjjj wJ3J» ^*L2 jI ^3 jut 3jbjj >Jj* 

3UjLj «L£t ~>~3 >j «±l)i jit^Vi JJ 3-Jbj u ^LJijVJ ?U;}Ui J^>JJ 




'-*-j^'juf ^ 



atir./ 





Pancreas ^UjSLLJi 

^43 # 1 m I^T* jjuJ» | ^jlWi y jJlV» uli j jljJ< jai <»k! —n* 1 iJUJ• ^kU^LuJ) ^uaj 


>i^Kb^LuJ( #Ui}( ^<uV 1 


bN> j ^U^V+fi AjUj>M ,»>aj 


L*>mY jjjKj Jfe^JU ^ # j+*"+ bV> J** HJij i^iLya ^jJ» ^1 ub>«/A }l^AU A>b* U£ 

Islets of l anKerhans 





.(•lucaj!<>n j>»i{j 1 m)i u>uj Alpha Cells ikUi b^*> * « 

j^kjj jjUj^JV j>. b^u a^jlc. jUj Beta Cells >LLo bV> - u 

^ -‘ t --» i — 1 |wJi ,ft jS-J * i»> .i.k..« u »^«u UV« U*J *4}' Vlj Insulin 

.( f|%Mt • • /ftjJyJU t f • • A* ) ^•>». %JLJ ^jJi >LJ< J* 

1 JYi ^ AiiiLij 

1 j4 ^jJb j>S>LkJ* ^Lm» j-£jJ J^i>» ^ jJ>nbVl J<ij • 

^LAstl* * Lit. AjjL»>Yi j$y»$ j Lj^L^ ^ j^SfbfcJi JdUnS'^lt. *i 

2L»btJi J$Jb}(*J* jyS^ a1\ Ui^ bl£b^ 

y 3>S>uf J>a«j 5»-i* ** y 

. >« f . W (waJi ,> *>« ^ i»wW i AfSJ' > u>ji 

jjjij Diabetes Mellitus j>ji >>«j ajl~Y* ^i ji>j Jf>>» ^ 

• A—*^b a**A*»j i ****^ 1 >• J* u* J^b 

slUJJj ajJ* ^ }*S»UJ' ^Uu;* >• ^iUu *> j£-Ji J>Ji ^hmWj 

3^ *bL**£ fi*) jjji J>J| ^J j>£ >1>J 1 bub| . J>J| ^ Lb 1 » 


^lU»)lj J> 1 J» jjlaj ^ ^Lu ^*jj*d* bJA • 


^ULsdl ^Lp^Yl rt 


r*t* -r.n 














jjjl» jx .SUij f JJl Jl i-G 5 J*. J-mu 




Sex Glands (Gonads) (J^LUli)^ «!„>> mT< jjJJi sL-jL- 

-. 11 . *t i II jj <o«L<''jl 11 tiulaj ^Jj AJlL^YLt >«|l — A «<^> H) J~L.JI jjMa 



Androstcronc jj^j^iiyi - Testosterone 
.jt jJ* Su^iLJi nil j$4f+3 ^>^1* GCL»j^Ji ^«i w x JV>1^4 

Female Sex Hormones -T 


Uj>jj. (K‘stroj»enes U^i J>ij 

# 

u)Uj>> ^4 Oestradiol j^jji^ vu Uui J^uj Ocstri^n jy^ - i 


>\+L*y* (% T UaoJj d»OJLJi «> JUJ' >aS J^U ^uV< 3Li5m>»WI jAiL*Wl ;>^Ia J*AJJ Jft< 


.(3U>4^JI ijjJJO 


^ J uj j j ^ j**** *v* f% w < ^4 j^ju. Progesterone - u 

4«kj>Jt +jjj JLulwV jjulJ (%>■>U jloyuUl « Llitf * ^ J**J< 5jjJ 

. J*>Jt # Uj* jjuJi ^ Jjjl>J ^Ji uijjfitlj 

« Im ji wyMijj i%>^* j ^l«Vi jiMjJi )^y Kclaxin -jn 

J**>Jt 3pl jlul jjl jj* JLj>j j ^jUJI jLdj;Yt 



juf 








Gastrointestinal Hormones SUuaJiulj>«j-fc > buL* 

^Jl < >j\ II jjjkj j jjc < ia>A| 11 j[ iill ^LU^JI *mdl t 

jljj^ < tA>Aj ]l dLliJI J JX IftJU /» jl jiL »Ll*iJI Ijjl ^ jij cJJj 

JjLLkjj& jjuJI j** jjkj ^jJI iAi j < +*** I4JI oLajj^VI 

Secretin {jjajAj ^jxaJI j i ll jljjj I4IV J S^-§ i jaaII ^Jj ^jJI 

jal, *)Laajj *bu^l ja ^IjJJIj ( holiT\stokinin j>ti^y>^ 1*^il^SJI 

, 4 ^LfjSLiJI d jLa*JI jljjl jit OUjoJ j^bjiall ^JJ >jJI 


2ULjJI 2b^l3AJ *Lp»Vl n 


r*t* -r.n 











ui ju. (' )^<* 

-jLkUV' > 4-iW< ■ 

. + U !■>? > J JLiJ l ^ /«; 4*h*li**Jt jJLaP wr Lc. JILij ® 

1 * i — tY ^LujLJi jjJJ 1 Ja j*JJ * ji * 
.( JplW< ) «jVjJi « Lu>* (*-*• ^ 1 ONiiiat wL*Uaj' uji> * 

,Jl jJVi jiMU 4 jL*< • 

.^CLT 2Lm*j ^«j ^Ai Jimj jLJ» J>*jl#jUj • 

U1LJ1 AUyi ^JLt #uU^U j>*li ■ 
«| I .kiP A1L»> ^ f>JK$Pj JUAiYlj ;kNl< «Z#Yl^> J^JLLj>iV» jl>b| cr **j • 

. S L » ji jjl£ ^b^LLJi ® 
.^lUaTLi Ub<J jALmJi j*a-2 * 

♦ tiU^I ^SLaJl JA 4LiL-»t ■ 

.i j 1 >jV jl uLUa ^4 k<nlL»l) ^wiLxJi iJkU ^^lkl> ® 

I ^UU* MS ^ Sl»Lj»V) >JkJ ( V ) <J- 

. iiV>>t juuj-Ui )' j**i JJ CJLf *»*«tt* ^JUJi 4f«22f f >23 ^Ji ijJJi -\ 

*jJdi-J 4**jfcI j JLflJ < -J* jJLaP -W jlM«)l -i 

.^ jJLujAt -T 

■ ;UWl <*>> '>*J /kjJU* J*UL-JLi ^UiU 4^bU«i 

• juu jlfii'-UN 

iUjUi #jbj-j 


-J^'jut* ^ 










j^4 jM ji jjIjj 3i vwuUj 2JL*J» LUj-f 


*>► sfi 5-i^ 


JlLliiSt ^^Vi «UU)l JS jjJ U(T)j« 

-<>•“*' ,>■*># * *9& • 

i'j-c.' . ( t ) w w 

.« (Vk^Ain l^Jfi £jlmj 4 JL>.j_kilt JoLlj 

i k _ r Lj U jjLuJl ilxA ^ >^>l 

, jL-iY* p iuJjjJ* #j^J * -i 

. n i» »>il A+jkjjJ1 jjJJ* 3i i>li j -w 
^ Alii lAjljJ* *JUj P 1 --► 
^ukj^« ( 0 ) w ^m 
A j>j JLC A 3 JLaJ1 (V)^ 

•o>^ ^ >—iVt JdIA ( V )^ 


r.t* -r.\* 


iULsJl iU^jLUl cLt>-Vl fftic. r A 

‘ - 












iU£i\ 


«ji cr lc. j jL_« wJUaJi j $SJ ji ^« : > u J^tJi i juk yl 

«U*»^U ^|^iu JiyLJ ■ 

•U*.Y» J*j piSJt J»<ju3> kl^Cj ■ 
Ijim'i>j l^«u>V cL^Vl j<uJjia Jl ^uj * 
»,w > i«4>t 5Lo» 3 j5j JtjjLo ■ 

j* jjiij ■ 

jjSHi JuS Jl■ 
JUjVi Jt UQj**** 5 ^SjlUi 3lL-LJIi »**VIOG jSJ Jl>Lu ■ 
Jl-jYtyi Jj^SJ J^'>*J^>jJj ■ 

•>jk£ (»_«tV*l yl jjjj yl 3 jJJ JlyLJ ■ 

SjJJJl 

jj'iyH Ltjfcj> JlyL ■ 

^«pit 5>*tta £jLaJ» >Jl*S , ■ 

JJL-j J|yuj ■ 

( y^ljVl jUilfti) (* SlJuS JlyJj ■ 

iijUii ValTt y «UU)I jJl3j ■ 

piSJJt 

oJ» JJLifcJi jJULj ■ 

lrtn» ^yLc. jLyJl Jt~--~T 

>> 


** y^sli 

5^*5 a 


• * 




<ULsJl iU^jLUJ »Lp»VI fslc. 



r*t* -r.n 


itpAUi c Ui'JI.Jr 


s"' 



;V* a JLA ^ ^ lAJL«j 3LA>A4A ;JLd4 i40U 


j*irJ<j 2 ujaJi ,»>aj Jl I^Ia. jiju* J| .. l J>JU l^L>> j jjlki 

t j*jI£Ji Aa* 1 aj ja. * jUJ •♦ i #jjjt>*%)t I 4 JL^ jjnJJ ^La^yij ji^Vij 

*U»btt pi£Ji5u**» 

«ub;< « La^V* jl Jj • ^a^WI 4jI^> /4iMj jl 4 i ^4 j plLu V jpjJi ^^Ii jilO> jl 

VAjli JjUJi -ajUajJi Ja 2 u*tt JJ» jJlCJi 2 L*J*j Jl , 21 ft - J *U JULi 4U»> ^L> tijJlG #L«aI 

# 

.Uuu ^Jl£Jl j^ 4ok j •* Ug^ J^i)l JLUJ JliUs^i #Jk Ji>l mILu! jli - i^JJI i L*>J A^Jb 
,jla ^ijjv» ji 1 j«>» i^jl* -Lift |U>jj •• ^mXjJi 1 • 1 w » j^au 

-•> jj*>f I Ja AjJJ* ^H»l^kjl Ji Ji>J * ^aUa- JCI^ ."ilkal >Jj •• Jl JlV» 4 Ldl JLaj 

Li>*»J Aaj>Ji jLJLUJ* j V ji Jl Jill I+jIaj J-aUJ J-^ijJUJi ^amJU I4J L*a> 4 L-^Vi U 4 > i JUjj 

\ 4 jUkli 0 f«Lv»« 4i j-Jl ^ISLLKj I^ai jji «Uj Jja LJ ^a—1 1 ^1 VAjla^ »juj (O 4 3Ll^<i4 4JU^ 

• ^J^-J 

*1 f L>Vi ^kSuI< uijJLi 
44*>Uj V 4 I Ji ^lj ^JJi ji*L»%«Jij I 4 J 2 li»*#**Ji 3lL, Ji -J m #U*»V' J*j jjkLJi jji^juft , jiWi 


jJi •• 14 aLka* 1 j LA;Ua‘ Jjlsj kjjL^ 
> 3 L»jU1i ^JLa I 44 I>J* 4a*V«j Ua N-J nLLJ iUjltlt 4 Vlii - 

* I+1a JiiUli Ji^yuJ a^aJi OLulSJl Ja !>L-J juSi Sl^UoLJi •i^Vlj. 
•HI Jj j^aJI 3M i>U ji 44U~>4 )i 4L>Vi 4kVi1 Ua jJiS 1 %mJ nLUj j»*a1i a >aaJ jl JUjIjuJi 4 L^Yi j - 

4 UV 1 JA iul4>j 2 Lj 1A; JA *L>Vl ->JLi aLUj Ui 

* ^ ItfcXwt ^iMjj >au Uii j-aIaJ» t^jyt J LJ>a> Li 1 jJ» jiJbVlj^i>iVi jU U>*aj 

f%l Jill iJi^LUIi uLiUkJi j 4 jujaIi • ^Ll>yWi JLjj^Vi 4-4^^ Jill maIWi Jamj 

fiJ ^LJ^UaII -AA*»jJJl JA Li>*Aj Jjl jjAiifc All l**A jSju LJUIj . jVl jl j 4 ~^V» J <UMJ 
• uUJlj Ji >«W 1 ^4 )La. J ^ 4 4 C II I 4I 4Aj ^»jl j < W l gjjUll Jk«« j r.K. ^* j «. UplS J—«• jft 


n 



# 


juf ^ 





2 Lo.lt OUilSlt >ilQi 


L “ V| Jllj j^4JJ . mJUJ *JUU >»>* • «ItLbl£J» pi£j 

( Asexual Reproduction ). w ...'.vMti Yj» 

SLkmJI jl b^> 3i U» jl * iJL> * j A»4 p 3ii>l » jll t 1 >** (i m k! < j* • >> j > jm j<ia ■> 

>-X*J 4jkjLJ» jJl 41^ UUi ^J—aV< .fc w ».JJ 1 

jSj |%1 U JJ gjLJl Jm>>1 1 jJi^aj 3lo J> /111 ^bJu ujl» bli.. Uuul 1 u^uu jlj 

v¥ mu /<4u4j 4o5J uLJi <%1Ul Jl OLl plQi IJLftj . i JLUi Ji4lli3 ol 

♦ ji^W* *Jbc. ^1 ^LJIjlJ* 

U*i> > JJL4L J>Sb UYUJ f UJftiVi ^ piSUlt <JL» JU^u • 

• *V» jbl£M b^U ^1.4. ,«aH jjuc. j«4j >1 #juju*Ji Jl>JV« 

• ^jb u i+**i ja ij£ p • u^V» p*i£; j* (m 

liinarv Fission 

U+b» JS j/uU » jjlSJt (%»» JUj ^bJt ^UI*i (O . Uj>p* 2»>Ji AJj 

ibUVb^_i«>4»^Jij( ' JJLi ) LMiVtf 4LJ»uUjV« j* pi >j>**J* 2 jl^j pv£j j i,u,p 

. ai-u«n Jij>bJ> jiiii (uij upuij 

(4«»ir* U lil^j • IjU^U li^be ^4iti» Jjpi pL JljPbJ' ^ L»i 

2lLa»>*Ji J*# jy»u pj» 2jj<fc^T» uUiVt J* JUJuJt nJ-LJ ^jUJJt jlUltYb ^>4 2 JUt Ai>*» ju 

• ^Ly****!* JljjJ2Ji jiuMi 
























1 


C 


JO 


ii(T) uLi 


(Budding) 

ii.u'U . AU.Wi iju> i OLiblSl' j4*j plLj 

LI*Juj £ *»1W * iju> j uUiiOi k y^ . |%£>4 uJ^ 

Oj>* 4 « *<>J* (*.«*<>«» (O . i-J—*V* 4,«1W> ^ul> 

4UibJ* jj* V^jj ^Vl 3U» u-*< jl»> • *>j 

4 ^^ ^V» 3iiiU) MdU« ^4;>l JUl ^jJ'j Lxj;JU > * -Q jjJ> 
J*» 4^ M lj>&4 l+J 4JL^JI J 4 MJ ji . l+bfc J^4>i J>«J 

( V JL: ) 3U>1>> £»>*£_« SUtLJi <**»>**• 

«j.i^tijgi^vtc LjN*J» 

Jju^ ^ «■« W 1 JL»i ^ ; »>■ * jj^J JIm 

JSm ) UUi ^Vl UjKJ^JLi >4 U (IA/J 1 

IjJU+ftj NaO>* 4j U>» *jl-mJ 4^ J^uLUjO.(r 

.jjlpOJ* ^ U*b>JLl Ldftji Vj*y\CJ 

Regeneration j ^jkxJt -r 

(Ubj jtjujJt jjMU| tjJUfJlj viuVl£ < jiiyuj OULJJt J»* 4 Lajj*L*J » ajl* vJJ 

JiI . $t OibO 14 -^^aj jLLa '44Lj»>) J> 4J>4Lk«J' »lj>V« .fc^l ^jLt ajJLaJ* JLLUJ ^Jt 

^U. jJJj * » J b i» l+O NS JV* • i-LC H 1 W 1 <Lia > Ujua Jbi^i w »aju 

# • 1 jpJ»* V< 4^iUkw) ^JO. <^U>U I J40;! ^il ; ^'.0j /J JOj J JUkJ* 

i^ jlk* OilS Uj 4L-»L^.j • ^j>>J 1 ^ U*J« 3 ul^ l+*ft 4 J x J < Nil UUJ 1 OUjLaaJ’ U» . Uii 

■ON 4it>j 4 U>ajJ» 2 u&jVlj jlLkJ 1 

Jk < ^ijuJl « U)t ^ i^1V>4>< 4 AUU 4 K Jljjjjl j4 ) LjjttNtJ* 44ji *>JkJ 4J JU^Jl j^lk« J4j 

4ji J' > 4 U * >4^* JS - LJ>1* >>J J* jA m » 4 A • JJLiJ >J - J ■ 1 »b J > 

♦ < I JSL1) > ^4 

4>^ •>> JJ > »bj jjL. ^ 4JUJ « ~ «a LV i »|l iJLKli ji i >4^ 1 ^ Ul 





















"1 



tfJLJ' (• jjj 

*!) ^ 

jJmJL. j</iij ji ( %kJ < 

• • 

4JU>u JLJ Uj U«>j 

>t J*_*jUtf« Jtf <J*J ( LkUUj J* 
>}>»• £,*>-. > iuLtj 

J>wy 

1 jJl&J UUj ^ 4j 

• JUaJ jjJ #;CS| 4ar Lc j > U*J JJJJU 
sp J*i£ >XJ <*jnJ jjunJj ji JSUj ^jJ J* ^Ui u >*uJ* *jkj £jj* J| 



'(•> 


Sporogonv « <*_*->«>%lb>jt£IN *t 

wULi^t #>£U« >*JAI a;>xU >>«JLi Ji ^ju *ju» j bV> >■ ^Ji ju)» OUUJJi 

."*kJii ' iLfc jUUfrj jI>jj * UJ» J>4 4^4S Aj Pjy>jy**+* Jm J>Cj j * SLUVl 

jiir< j »U* j^* 4 l >*JU f*j%i ik—J ^1 41 > 4 >Jj . • I >*? I ^1 <*¥ ■ «Z#UJJl ^4 ?U>^ jJkM 

juju* >4aj wF 1»» Uj>iu« Ji >4 « jla fimiri j La>ju* 




2UbJl 5b^jQll $,Lp»Vl 



Y*Y* - Y* W 















^ JSmi ) ^.Wi w Ju: ^laJ ub^loi)i ^uS 4 ^nKj pi£J uUjlOt j4j 
t *Jlj jiail J»4>jj ^CliV* j *m > ‘ IJLA j Lt 4jj jt»> *^mJI j wJl>»L>f 1 j«m » j ( V JLm ) 

• *jL«ju *-jU lLtta*/ jLUJV‘j 



> y^cJi <v)j£i >*>' >• >j^W*r 4 ^ 1 0 ) J** 


Parthenogenesis i j^SLJi -0 

. Jj&jJ' J** uLa>! JjJu JUJun j^ jj>Q >J» ^Lc. iuUj j^LJ' jJ’jJJ* ui jju 

JjiLJ » plQl (wuj .Uifc *-»< J** * LuV» jrCji . w —- ^ jJlSXJ* J*t L-*U Lc>j «LDi jlaj^ 

uLaX| J JJL* >44J LU*J 4£UJ< n—o . J^jJ» Jxi U^ijui J* JLjoJ* Ja J JL& > 

jj£Xft ♦ XJi jlaj *i jLflJi *ZjYULLJIj 3L£U)t jj^LJ ^L^>>Vi jlju IU*>j. JjUJi j>Sj Jj^LJ 

>jy ^3 I jT ) ^iii^l< 3 UjUj uYUll'j 4.CU1‘ j^ljj ( J) —1< 5U 4 jJU♦ 

4 L >ii>^ T < 3L^. > .4 Jk%)> 3^iL£ ulj< sbUu>*J t J>Cb > ^»V U» 

(pi£JV buij i jjSi s-L^i ji >11 £*U1«J: *ii ^JUI. > 1 ?>» > us (jt) 

^Uibj^S jl 3bj»>► 3U k^t X+JtijMJ »>j ULb 4^jLkUfij yJ< (ub uUj|j .Ujl/i >*« jl2j 
4*«1> Utj-ii 4i>b . uU^i J$Ju I 4 JUam ^uU*Xi jjVL* >jJ« ji ^>XJ j< £^UV• >• >t ji j-I a- 1 SJ f* 
. 3lLjU« Ollrkil U !») jl^X^Lj uLaj>j > i4uu^t US > UUj » 







/ 


^ # /» A 


iuf 








Tissue Culture «-A 


i%J A—2 li.»j l^jUj 1 j j 3lkmJV* A^tjj 3L*ijJL^ »UU> 

S « I>>• «UW< J—aj 5 >^mU 4j >>0 Jlj * 4X« iS JljUH >Xt ^4* U1 J \4~>^>»l! ^JUU4 

W* J>XJ ^a>» - U 4 J 1 3 >*« J*J J>xi w^tt« ^ J* 

by>> J—aJ JJJ j juu j .( A W ISLI> ) J*tS OLj^i jjl+u)*j >*JJi ^ll #i>s*Y» O'jufe * iUaijUf* alUftj 
^>£ 4 * US . • £UaJI U U** 4Uu jl*J* w »«* »J Ufijjj wLJJl Ajk^Ji # J^4*4 


. 4Uu jUJ 1 ^JUj ( 4^1 jjj jj ilftl< j»l jj< w UaJ JLAJ ^elS 3bi0 JJl*J Jf«A>Jt 


g tt^l ji 4*^ 4LUl£J 1 2^ 1 1 uU^W* 3U >Ti.^ » J 1 iLJUJi ji ujVxJi 4Jul uoSi jlUj 

4iA JlllaJj ^^>44 *.4 — 4/ A^jLyJl tZtljf*j4J* J)iKj «-wUue ^jtjU «iau«j ^ >1 ^UlS lJLi 


JcU** jSJ$i US . Su i LU >»• Jl ?jtU* £Y*~ £41 jl uGU jUSi J* UTU 


4*< * j; ^k * UjY * m 4JLi^Ia jjl+) U. i.j >aU JjL ^ ; ^JJ # 3l HutV I 

^4J Cdl^Jt jiKi^ij # t jUT * ^JSUm* OUJwJlJi jjl* i» jUj VUi «UWt jU>j. 


• 4Ulj ^lal I w *JUj U ; CS Li xl Ut I 





yj*i\ ^ > i^-iSli i*ijj (A) jJLi 



r*t* - r* s«v 










4 jUji (Lu|jl ,0 l r 

8 


Sexual Reproduction 


*J» ^jlQi, LuC> 


gLl^V* *1113 s ji£> | gLl*V« jLiV UK* j >Sj jjj jJl >>iU*i 

Mb^LUli g^Pj ^>SjJt g _*.!«?» gjijjj* JU*fc wLa^Vi ji gUojVt >1 Ja J* 

* gilbJl JjJJt (%J . ^uWl J_»^£3J ijUJ j^£jj U* l>4JLJj 

# 

^ VS 3Uj» j^Jt iiUli » 04 ) 4 ^>jVi uli^ %«jkj jjl gJLJUl 


. U*JU_» 

• A) 33jU(M 3i bJ JL>Ij «jt ^t *JU)‘ ftliii JjV* 4LtJ |%1 m> > > jjJ* Vf I 

J-A* i 1 >*£ JUU j Jlc. f%3j AjV - 1 3UI LUJ 1 J ftLftJ jJ 1 w * w — 1 J-U J V4 1 

jAftJ< 2L»i>*- JYjLLJ juI US g»j^Jt ji .>‘jlcI bU>i jj>jV< US 

ftUUI^Sn JUA Jft-Si 3U1** 1+iU^i 3 uU>> Jaa^J w Uaj J* Jj. J~SJ *UjVi 3uUj5 

3uU>J* J4 J> • Ja 3U^U*^t iL> ^ I 4 JUI m « UJY< ^3U> Juij . jJjj ^ ^ 2UU»VU 

• ftll>LiJt^> < f%Ulj 


ji^S jJl jji uLjV< il ^1 iJ£ ftdUi ^Ll U* iJUJUN ii uLmI Jt U uILUjj 

jJlCJl JU Jam U JS |U>Jj ■ iJUJUM. gUi» kr U £>)tf jbjLSJJ 1 ^J J»>§Y< U4> UU 

^1 ;>|I l^jUj ^1 ttJLJJUKJ 3 LkjLJ 1 JUd^btf ^>J JJLJJU* J»gUi| .^>W> 

• 3LUJi Oi j ^l jt^4 *mVi ^ 

ul >i j i^l 1 Jcn j *1**^ . gL2*tVI jlU ^LUjV 1 ^k> l t jlUuj - 

ijljinall jjuJi iyuj jpiVi gI u JjS jJ» gftlft«H g^.i^i uU>>Vi Juc.| 

. ^>J» Jjlijt UCM^jJij (Jt) 


^wudJl j^jISLaJI j 3^*3 


I UA jiMiltLrl j>*^J a m >^H ^l£jl |iiJ 


Conjugation i js >iiYi * * 

^yl ^UiiYb ub^k^ll j »—J>»UIIj ubljVi jaiil 3 UjIjuJi ulblOi ^ iiU ja ICJ* f*~*} 

jt # un #>t>> j»Ju ji JftU^UJ IfUjju jlU JijJJftVL i ^ I LkL» 1 + 1 SJ . 3u*«LUJ' 

.AJjUi 












Spirogyra t^ 




j>C.i jiLl .'««*• jj£< jJi iUl< j --- -- ■ ^jji |«jyu • ijjimVi J*® 

9U>U*|I ^ Jl jijiiiVi M >Ut> ImUj .b)UII j* a»ij -* -» j* 4*« JS 

• i JCa>j UAj 

-. ^i-jt j^yi - i 

kUU'i«t* b)iU< j' Jji jiiti J^Uil 0<«pi j«il|. LJ>1* i^ jimVi j»» j IL ---~ jji^~i i 


. j*1 #u2 j>o i y jl*j« j j>jj 

U^&a Jl>*2Vt #U2 /a£. Jj t ,k»^.W 1 >j* U-J ‘ JL^t U^L*» ^j**>5j>*n ; > Cu 

J>*J j 2U#X»Jl >4 *>• .*!>+*» jUl>o JlxdiV' ^La L>o ( ^ J5L^ ) /vjjnU' -OviY 

Zjgmpon* 

Uj>*4 2 *«>j>>Ji r 4J*£L* 2U*>J>>Jt 2^*2Mil ^ 4/1 

.!.•»,*». j ^C J U;>^> j%— 2 V> 2 ju»>J ij 22^0 I 4 ** JI>wo 2 > 4 * .rt) 1 2-oL*. t 2 ju ji j^lTJ 



iUi 

«J*I 


^aLJI Ji >i*i 
‘ J**j J**-'* 1 > 





J— 


^JUiOiyi'ihC^JiLS) 

«2#li>£« J22JJ | sr J-»U*aJ 1 ,1%/frJl ?jjlp^Wt Lj%*J» J-j J*>I2Y* • jl* Ojl>o - 

.( ' ♦ J&£ ) J^LkJt j>»junJi ^a 4a2 J VU> ,>• I 4 J *jjl***Ji 2JL2J* 


^ULsdl £,Lj_>*YI (qlc £ A 


Y*Y* - Y* W 














• jjfli jl^dfeV• JUuj ( J) 4 Ljj# b)i^ ^ ji J) jJjo j • 

■ i Lij► uLj{ JaI b j^i (JT ) 

♦ 2UiO ^jjJJ i jujjkJi 

• 2 u*Jbdi jjlS^Ji -T 

Jjl jbob UAj ^b^liV<j 4U—*W< gbl^YU 2 L*jl£UP kji j*k>Jlj UbJ 1 «L>Vi plCJ 

( ^ j m > kI I « 1 liar V* ) ^ULUJ» ^ (WJ 

l«U«« jbLki /m> JUJJ i jlj^ 4 UjLJ J>Li , Jjc. i>JLa)U k-ijS-iP gU*«Yi • 

jjl' i jUJ’ k^Lb) k£>»UJ JjJ ji *1*i j^bj n.«. k!» jl^ij 

g^Ai ji 3b^ii jU4i ^Uiji 2 lJj< 3i<U Ji jd gV>l kill j Jkj uli^»y< ^*1^ ^ g *«!■»! 1 Jj 

* J>liY< g u *il«P ^)j J J^Lk UUai jLiift JUi»Y I>l*i 5 j^S jt jlc.1^ 

uLa>YI (ib^> ^Yt ^ i Jbc. SLiSu Jk-J kjlil * ^ *%? 1 j>£u JJl 2u>ljY» gtl*§Yl U* 

. 4XJji j^b glkij LJU # t JUJU j ^>> w »>£j i jJ , 

k^ikati uu^Vii kjun ^ us . »ui< **+ 3 u>^Y< ^ au^Sjji gbuVt jaLu jlIj 

LJU j Ujlk g jif«) t «. U1 * U« U+**LL*Li ^liVl j jl jd» J»* JS Jkb lu> . j 

»V»»» • bikii g U11P (kbl 3 LmjL)i Jk jl jfcl ^1* ulil^Wi bi • «UP ^ uU^Yi 

jll *11)i uU»V< fkb ^il JbYi (ii^» Jk(J^ uliai^Jl 3b^Ut< OUt^W* Jlki| Jftkb 

gtjjJI JiP . k>*iYl' Jj>CJ j»>liYi #<>b gUUP #*>i gUjii* >* *yU>Yi 

^UuuYb j*U>*P JjJj >>o (Jt) wU>MiH 

Alternation of generations JL*>*Vi u*ilu i Hill 

* >*► j ^U> jkJij^kJb JlCJi ^JLc i>JLtP I 4 ) 5 kJLJ' *‘>jY* Jmu ULk 

»» ^ n | # 

J Lm U+jI^ >44 * Uio^ Y l£b JSt ji J>» ^4 bailie ^IXb J>» I 4 J b» ijji J k >IUij 

JjLkJ HI i Ub Ji j A a,**) * ublkl J ^Ulj ;lloY 1 J4 i J X» J U-l Jl JI ^yJl J JUoll 3k j**t J*i^1 

. JU»VI JUj U**J JU4I Jb 

• i icJLJ* 2 uLUV> s jJ 3^aUoJ< jjlA — "-'‘j 



^UJt JI yJ')l> (> • JiLi) 

—>*«J 


^ # yL M' 4 # ^ I /y 1 Ji ft % % 







i Jjjj - ' 


iLpJ* iyJ (JU3j . _)•» .l. t fjV' AjtfMj % jXt , f jL«iVt ^ J « ti"l jVI ^yk 

4*<ij 3ul>U Yl££i 4 <j ^ -■ j JL>jVi jUL» JjtUlU «UU*« ^ J*.* UjL»c. 



jiiij fSchi/ngont i ^ua".ty ji^*j u-» 5«>.j< <>. M a;~> ^-•■ r *Jt« ptcn j* 

iuu*v^ijA jju jaiii .jpJ' iMeroxuites) 

jJ 1 tliUAjjjjg*}' H.kah »L»iV A ■—.«^V iJA • ' ^*Wl ^Jjl .jLiji Jj,_,-ai 

• 1 --■»* 1 jlikUj ^ »i -ri ^jji ub^S ~u«i jl*j JS iljU J*Jl£L i j^Wi > 

< jyii • aiiA; jj* • ij«jjji aj^ja fUijis ) Uj)utt 

• 1 — - * 1 |* J 14 Jiiil| #• ^4*}' AJkJl ul^^S J^IjSU^ant jljU' ^jiu^ J^Hll 
( M JSL1H j’ • i»iW jftdj JLJtjjLfJ' ij«*^ b«» J»i -uw *ia«Vi jUjil (•—11 ‘»* ■ 

^ -_- c tt>&* Uj>A* n»«i ij « >•«!« yo» jj'ifij Ookinete <jS jji» *.*>! i^* 4 i 0 » J>*bj 
ja. t.>.iA»»gZb Sporogony jjiSLJu (KkvsI 


a_iJ» Jbbt Suu-y 1 «» a_«j».h a^jUJJi JjuJ i ^>i y > ~ jj j^»«'»') •~ lt ~jjjj>‘—*** 


^- ifl il^Jl * J>» 







« *»» ■ •- >>»■* 


f i 'r" ♦»» ('' J^) 


r*t* -r*n 


<ULsJl iUpLUJ *Lo*Yt (ole, 
















V JLufci |*j ( 'j* ) jUuVb £u J**. jibJ' ... iU' .j tji&ftj 


. ju-ivt > ( a^.n ^ pici ij--- 


Ferns 



1 ij JiLlU* ^ 3 LU; uUaS • uLi 2buL«Ji Slilii j 4 


. aLLJUill ;bVl J|1*» 


l4»»U^ j J**»o ^Jjl j)WIj (It J&£ ) JiLj 2U#Jl jjjj ijuS 

U)^4 ^Jl ( JT ) iL«p jjkJi U)UJi j*# jujlaK ^ .LkJi ^ l+j utjJu ^U«J' 

♦( J) 

2 juju J#llU>*J ^LjjJi UU* 15 ^4 jywl .(*—j*jjkJi g*3u jua 

^pl| 3 j 4 "^J ji /iil V bN> 4 j>Li ^444? 4 «U j ?LJjJ ,jk ^U>J.U4—I UJLk 

^JUmJ' «u_j 1 2 ^Lc ^4*1 j ^**«l4J* ;>Uf Li Jftjjuj 4 J 4 ^Ji JUjJJt JSLi ^JU >*** 

<j<Ujl 3U 144 3UULu JL»< Jj >4*J US . ^iUV«j # UJ* j4ii4^V JUi jjS jjJL* *U£i 1 j>UU 

.Vj> j~lus Archegonia iu>**£ jVij 2 j&j* J^LUS Anthcridia ujl ujJuVbtljju jU-j» 

3l»jmJi #U> 3>fr ( 1uboLJi ) JUjS jJi gLLtV' Uju^JbVt J-4 jyJj , gJiJt JJU - 

2 l* 1}U» (I^il j Ojuj (Jt) 3l*l*n 36>su I4U.IJU 3Lkj>J( ^U**Y 3L*-2 LJi Uj*u£ jVl J^j 
4 «»juJ j^L 2 j j i^l 2 jbbtf JUJU JL 44 UJ ^^* 14 ?' OLuJl 3>1 > 4 U »U.i> ^yip >> —/Lb j 


• 2U*?i 2 ;jj jujcJ ^ 4 >j>>Ji b/LLJ 1 > 4 ajj L/LLJ* illjjij llu»j 1 


b«4 4* p£J ( jl J>lfl M UmU* V plLj ( J t ) ^4p^> ;>ta —*JbLo *bSUj 

,«L>V) Jl JU*V» -*JLu 2 ^AilaJ Uj*o> 4 j VLU jlaj ^JJi ^J» 2 U* 2 jjj Jl ^LUVb 



^-jj'juf 







^>Li iU*» 


iZtLjUUi Jb 

(Reproduction in flowering Plants) 


Ji^^4J Jl^ J><A Ujjj^ llil 3b>lJ> ubLyJl j4 2ubUJl 

2U^»J» ;Lk^< y| 2^ iimJi OjU*3j ^iK>»* ulbj j^Ubu jj.'l J» lilbuJ 

* • /►Vl j>LJ l*Jtjji uj^ki 2 j 3^ ^ » JJU LLJ • #jl* jJl£JU a>w^J i j 1 2jJB jj»j 

V• » 2ULUJ* ^4^1 A - J ^ J* # 13 lAjj J*j* 34 2>AjJ' j>2J j 3 L*UU*}t 2u>fcjJi 

. ublJ J jjlj jUji JL^fi 

4uUjt >JU>j Jf£j ji . ^UJl >4i J4 tlllJU .kW«fc * ^ US 2ujJju>j U« jUjV» ilatj 

US *—»* <Jl ^ju 2a^u 4 uU^liit» ^/B;U)Vl %+.Wb» ji • LjjUJ< 2 j-a^S 

•1 wuS^j 

>>V JLi j4 JjU'j JSL2J» 1 2T>ki I BttlCt) 3bU2}b Jl>u 4 Jjj J*ji 34 (If ) 2 jJ* 

















• J>£J \4 Aii Jlj 3 iAa# j>L j (Pedicel IJ^U uGUJi ^J»aj 31 # J«>Jj 

JjLuLj 4 j^i; ullauXi Ajm;» Ui4 4 yJ 1 J > j jliuflj J y*l l£ 4 JU&J* ji iLyO j- 4 -J» 3 ^^Uj (Scvsilc) 

Aiij 3 JJ' .u»»»+h 3* js* j* 14U js 3*jj* 

pjZij Sepals * 3 jju #»3>jji 34 J>CLj . *jJJ jl*J< .Uy^n (C al\\) ■ 

j> jlkiVt ji JU»J( J 4<>6 j 4 #jjfcjiJ 4 l iU<jJ< #• jj*Y< ^UUm 

o^clji ji jl^ij Jut 34 jf£+j ♦ j^iou ^Isj* jb 4/31 ( Vuii (Corolla) ■ 

n 3 Ui ^UjV Ji^ IWi uJ 4 j 4 3 ^m it W< # 1 ^> V* 2 bU 4 ^ J^Lj I Petals I 

« gjfjl gtfiSJl jljji ^**41 I liut . J 11 J j»xlf ^ 4 JlLtf I JliLi f^LU* jUj* * 

( Perianth« 3 >Ulu jl»; bJ) J^u V>J» 

JS< Stamens) 3 Uju»V< 4^—3 3 »,^U 31^1 34 JiC#«^ jS 1« >U* I Androecium 1 jllaJt ■ 
> >6 j>xj Anther J>3)i 431 ^ (Filament) 34 j>L> I4J 

(pollen grains). ^uin y>*»> 

ji carpel JL 34 j/CU; i>*jJ» %aj . J^iLa* >U* ((isnoociiim^LUJi 11 

Jiij .os ules JLu>Ji S3^i ^ >T< nsars ^ju j ^ dju ^SJt ij^ii j>Li j ,^£1 

jJlj JJa jJUjj . j> Locule tJk4ij 4J^ jyo juI US . ^(j^4 >4 ji jXJi 

* juin y>^ 4.Lc. 3 ^'Jj stigma ^ (%ui> 



. 


# 


r% J 

v .ii 




If 




* 

<s 











A ^>4L» J! Vji w^JKJ *jU . £^JJ' ;»>4*^v plQl ^4 f>ij 

US Jillij jjjuftj j nJiUJi ^jIj (O . uLu^Jl j<ij><I<j » jUU* 

i ^LoLJi jYj i 

( u js^> rr^*‘~ jj;* * <fi ^ w t iri <ir ^ »-—m] 

*Jl* JjG * jA j}\ yi> • Lbi £bU< J>^ J 1 ‘ £bll» ^^x>J ^*b$i 4 -*j 0 ^lc ** ‘>^ 1 JLfcLU 

4j>jY< J^ U)Uu 2bJU ^usV* 
.2U*Vt b)bJl ^4^1 

4 > 

( jT } JJLaamoJ 1 

b^UJi jjla ^ Jul*> JS (C—LJ - 
JSj b}b £jji j>Q bj>** ULbi' 
^ 4 ittij (j) jjlc bb 

! Microspores) i^uLJi >>J‘ 
Jb £bl L+b JS <0 

bjjJb* UUbJ' i»>Jt (4 *■»*'«! 
#»>JJU l * l Jl ^ju 

(Tube 1 nucleus) ^ x ;i; ;V| 

JJU> * 1> *»> .4 »V<J 

JUibfOKieninfttive Nucleus) 

. l*bU>J ^bifl 4-^> 

^*b£V< g"bj j jj^Ub j£ j-u J—»UJ» jl jlkJi Jbbij , UJiLi.trul 1 g*^j 2JbJ' • 

♦ ;LUJ»^C J~bU» '■fy^ gf^J 



*1LJ»J 1 _^U— £-* w UI,*(U j£-i) 


r*t* -r.n 




*ULjJI Jb^jQll $,Lp»Yl Oi 












] 


Ui'JI.Jr 

V 


JjjSji LjIj 

lylUti 2 ^titU u 1 j‘‘ m> »*>i> k*i - <!£UIi ^k »Lilf i ijji> jj^£j • LUi 

3k*»< 4.1 t j. J* ^ut* j' jl»- ^ Ly»—it rUijtS ;^t*)i SLm>Ji ■ JuJ • 

J —■■ 4j J* j ) janJI jl JUNU (I - link'll' I If) Jf£2a 2 JmJf -* 1 >«j Wj . 2 jm! 

ua uji uu 2 i*> jOa^<<lnli*KumcnLs) w .u»%c v>» j*cj ,«j < 2 -ji .uk 

.^^)< uU»i 4Jbu. j4<%^( Micropyle) >*AUi • 

JOA Ifrf JSj Ubl>> XJ^I J» L*-» w ’—-■ ■ > Uj>*4 ( JT ) f V> 2ULM< • 


jujllt jjCj 2 a>« u) io»ij ^4J ^ . bW 1 »Jl* j* JIkj (O (J) JL&mJi Ja JJjj 

(Nuccllus) 2U^>_>.n jj-i 4 j Vm,>• j»i (Kmhrvo Sacl^l^Wi 

u)0 ( UjjM* I iljJJi (ii.«i'i 



ij~JS 

Jt J-aJI 


j-» js 1 >»V44 2j>ii a ^uiy Zj\ja 

4aj jV • JS Ja »4» <J Jil il - T 
^--O' J—i 3 L 44 UJ* 

< Polar . J.'. l ..U 2 ?< j*5i>ilU J\*ja2) 

Nuclei) 

4-iLji ,>• 2 *jj js -r 

2 ‘* Z -> ^~a> v4ji» Ja JS 

j>ca « lLa j a,'%» >»■* •“ ■> ' j* 




J4 2Ujja)* by> <l>yCJ> Ja >wi -1 
( J n»«H ) ^ --j.ti *_■!«. J 1 4 ») 4 i l> .» j ) 1 > ') ; <4 i t ' 

us«S>nergid\) jaUmv juo*jua*j*^> 44 j icggcdl) 
ijAl*. -lUi JUU SLaJi 3lU 3 -~-j (Antipotlul C'elK) >.;>■)! bVMU Ja 

. ( \ o JJL 1 ) uLu.>l 





" 4 f 0 


iuf 


■ 

# 










if 



*t uLa>VIj t CJIj 

£ jMJ a jliU* u>A> JUku' t *T »Al *U 4 »!■+*“ . i 

t&*rai£<jji ■ 

*>'>»** i jA) <•**■£* j» 5^jJ» ^Ju j*-.,** » * J*) Ja ~til)» i ' 

^LLJ* ^Ju 

jiiii J-4 uLi #>Aj fk*»ji4 ^1 uIj ijAjJXJ • J4 ^UdJ‘ JU£j' t ^LxL** l * 

Jl4 4 i>m >1^: ^<>2 U*J *!*LjLJJI J+j ^kUJ> n-bJLJ* *^L-i ® 

j*»iKl< jju> j jLfcjV* j^j ji • 

• ^■<Wi # i >4r V< jl^> g - 

— •• m 
• (UmJ 1 ^ jj J>Sb jl - 

JL«JV< - * UJt «urlj —*- n - • »>*!» J** gliiJ* JkJ JJL»j ^UIW* n,jJtU< * 

-■ . >l-^^V» ^ -1 ^ - u 

i • W ft 


• 4JLJ« >*1< oUUVi Ojl>o 

£u>bt < j r j>£x> 5 uj>-JV< £ i>J 1 ^>4j «Z#U£yt ijui <%—*+?» ^LiUi y±** >LiJi*.l UjLuc. 

£*>J» j L^mj £U->>*jV» £«>Jt sj ^0^dj (%j jAMbili >oul< J —»->j <*JLaJ • j iwi ) 1 

( W. 11 ^JLUr> ULmaj* £ 





2 UbJI 2 U$jliiAJ ^Li^-Vt ( 41 & ® 


r*t* -r*w 










itpAUi c Ui'JI.Jr 



J** 3l gbiU» 2U#» J*a I J > *r>j£* 

»» 

Lj>Li(t^i>_i ^( jT) J>£^J ( J ) ImJi ?U1* i»>i y g«.JL*ij 

..*A. JSLi (jT) l > f iW» 

y g4.k««J ^J| (0) JiLuJ • 

#«>i J*>CU (j)T) ^tXT* L5»>i jUj6« J* 2LkjLJI 

y v 4 -j j ^Ujl»V' fwU >^^V» 4 LU> Jjju j (jf ) 

.yi/Ji uU^VbwL^VI 
3 L_»iJLA'J p>y«JJbV< gijj.» ^LyJ *Ijj • 

J* U>> Ja-LJI J^uk)» g^J> *JLfc ^UJj jY« i>«i J^«>4 

•W* 


y u>>iu^(u)jiL: 

^ -(* 3 1r > <« -(u)***^' 3 *>i^(j)^L 4 «» 54 >i 

JjJuJ* *T 


Jj*4 J < X+Aj~*m J -U» J^JLj ) AJt>J< jjJUJ* ,j4^1 J J >► >* Jtiuj ^J^>>JLlVU JUl - 

J JL»> 1 1 S^JLl l+J > 3L 4 La 1£J y jiuyll » V 4 J 1 AilAM u(j jjJU 

. 2 >jJ<j g-*i)» Jit 3 i.yJb .'kVi »»> Ji j 

( ^4 V ;jj^ ) 4 JA jjJuJi 4 LuH A >wjJbV< j^i.W * • 

V»» *L^Vi tl*** j J* » 4 Uf< J^JukII j±\ 4 »jub JjjJto ^1 JlJi ;U^i U> 


. 4LL-*J«J J>aJ 1 jjJU Jilt ( *jJu ) |U< l0*Uj JUajj #J< ^>LJ CiiMJi 
^ jJ» ^Ly Yj n r il>j fUal*j glUl»j gj>J»j ^*ISJ» Jjju wLd^yi u>i» Juu 

jIJU^ g>i4<J UjjJkj ^U>4 Jaaj i^4! J>KUJ gJiijj ^ 4»juJi J>Ikj 

b)U0l| jU JL*.> jlLiWi JIk*jj jjjlxU lA%c. aJu>Ji jt jl^ g 1 i^jj i^4*4> j^jt»1 1 

• ubiYt JLk£ ijjuJi j 4 L*ll 4 u 4 3l *^ 4 —■! 1 

• 1 Jla jit ^4 4 < jj^l^ ji ;UU* j 4 a,l JJLaA • 

• 3»jj» 144 juy 1 4/4J ® 

. ^-LC» JJ ( l*i «^fc4J gLJ’j jLfJiUJi # >c> * 



# 



















• &&' W* ts 2 *' 5 >^ ■ 

False Fruits i Sl» jiSU< • 


MhXJi fi+*m**J jjJ* ^UlJI 2 /U JCU • I JuJU ^4 i^ 4 *J* 

Jmtyj < ulI 3L L *Uaf 3Uj5U^ 3 Lj j£jJ' b^)i 3 jJ*jJJ jMfj ^3Q> ji g J^am Ut 

(%) >1 2LkJiU kJ f\ 2L*}Wi tjU^mijVi JaLmj US ijjuJt j^J 

•ylatf^l 

Parthenocarpy »jj juJ» jU^Vi - 

•a* «jjJk>- jUi) ^liliVi j j>*Jl JCU ^L»VI 3 l*Ua Jjju J»C3 l^iV jjju Jjjj Jj>Sj f* 

J>ju» ^i.kK^t ji (^ iY» ^ ^La! u>a> ) jLtUi «y>*^ (ImU^ >j LaLU* 

• 3 • j^ 4 » j^u ji 
^ .Aj >4 .UiLUl) >*Jl JjU «1 ^)» LJlc. jjjbJlj jUJJ* n-Ui - 

njk+l~*1 1 <*Uj f*J tJlife SUjiJLitft jj2Uf>»J' «Z#l2LJJt 


. 2>*U)* jJ>Li jji .Ui—i j 2j~fcJJ» Jj jLi yL^Vl j 



2 j l+iLUj>j J>Li 1 jJ j ^ #iYy> jU>Ji J^>o «Z#Ujjl1)I 2UliU* JL-jY t Uj 


AjUjJ' ill j 3 UUj ^4 jULi UJ iji*J jUL^U lUij ji US . n-*Ji 3 Lk^j 

• 4V.>tA j 4LU& ,»jUJ Ijidu » 3UjjJJl *JuJj ^jjl J\—JY» ^ L»LaJ* 


. U*lJ>U*4J' jJU* ^jJU s 4JL3» #L> 


^jj< v l„i ; *n 3 u*n 


« LfcjJ'j jjj-J' ^<>ii U+U JS Ja £>*3 jj~j — j- n A JSL1 ) jU-j>U jjSJJ* J-UiM jl«*. J*£3 j 


«3>U*>_».W< £lii! 4*«L»^j ‘ 1 aft fjjkj) -JytJ^ ,>>m SUiij ^i»»«l» JJL£j JJLJt 

^lc > ftjj J»N i*«t 1 i 1 ■ j... —< JUjjCJi Jjfc jJ< .".i * - i<«■»! • ijfSjJl 


gjl....4»>» 


r*t*-r*n 


. * 


^ULsdl Aj^jLIU ^Lp^Vl ©A 


















1 






jmJj jkUbw i jLw^tik)l ( •) 

. <I_IJ*»~l ^JUJ Jjji 

4_j< _.i:_.-^^i< ,~.u;>i Jdi) . jUJi 

>Umi «UJj jj 

Uj (%—*J» >6 Wo'j-* ** j4 

4 j>W Jlb» >^Wl Jj>£j 

jr Ui« Jui>J jj j U*j 

* < 4A,mJ I** U|^t 

t 44 4 4 A 1 

?b>*» jr IXj| -1 

.^LJl jl 4 Aj^iCJ 1 uLi^}l ;^U jjjl jjjj - - j —J^4 jl -T 

Ifei <W 5#j-f ir* 4 " 3 J*» JUi **->» JS Ja i ( y ) 

• JJLJt * U.>)‘ cl 4t»l jUJ ^ « *«4ij 

•J>J» ^>-J» j* 2u>un jiu *u.^ js ^ I JMjLJ* (£ > 

kjjJUJt ’kinUkJ j^sjk ^Lm* ^^Lc. jjii jju. j^aj t j^LLj ^ I+H ( j ) 

»ul^« m>j i ^UiU4^ j^aj^>> i4 jjL j»j^Ju i >j*S Gjlc j 5 juc(4) 

iUJ J>Lif < JjImJ' » jl* j 4Ui kjjJUl 1 i^Ui JjLXU J>Ji j>JK4 

* * U4 3b>*4l< uUi^aJ 1 jj ja J>J» j 

J>-J» I 4 I }U* J* JaLLi * J>-J» J >m 2UJ *Jft ^«j w wi^^> ^ —i j*t j^SXj 1 1 <urtrth (j) 

0 

• iJL> ^JLc. JS AjjJUJi 









# 


41 A S 

, 











• 1 aJ b)^ 14**1 Urfi uLaaJi Ja 3i 1 i^nIi JjCj 

J-*aj JbL- jj^ii >jU>U* ^ U>^ aU>U 3LaajI< Jl J>><j jun>- 
• L^ji 2 U^LU I 4 J Jl Jk^bkjj J>>» 4 aLjjnUJi 

^ J>Sj) Lj^UJi *JlA (4ini>i (JY ) 2u*t 3b4 >^jj*> U>^ 3U>U 3L^/i< JO 301^*4 L»M*> jl^>j - 

(u»i T • JL1) 3 Lj^W< 3bifJ( 



0 ) 


£lW (T* ) J^i 


-> 2u>l«Ji J_>$£j J^l y 

• t A 4 U y ajujLi (T> JO ) 2 Lj>W< ubi^ijJi Jj>Sj ^ A+* y *j 
b^Wi^u* ^ jjlc. l^JbJLM^Jl 4 ±>. i s dtf* Uii >Tt <Al>» y * ( I) 

• ( J T ) b*>J» j* ^ul JJbifUJijVl Ola jAgiij^( Jt) Sl^V< 

2 U)ji 2 b>i 4 b^U Jj ^ u ) *ijuJi J* * >JLl wr -UI« OI441 JJIm '^Jj 1 > + a T < * 1 > > j -4 (u) 


*(JY) 

(jT ) 2 lJjV» 2Lj>L*JI Li V>JJ Jjyu* ALi>- jyjt 4 jlA ^ *bjL>o t Jt 41 > »^4 ( £ ) 

( J) 3L*>^> y ^IiwTil JO jj>*4 (wli^Jl ( J) 2U>iQ 2b>bt 

• uLAai^I JJL£ JlUjJL> ^buJ• 4i> ^4 Jtfjb 

.^Jfb uli*^ yi 2UfWt J>KJ t jSLUt 3il>^4 ( A ) 


Y*Y*-Y*M ^ULjJI*\ * 














1 


itpAUi c Ui'JI.Jr 


I 

<JT> 


<u*) 


VjJ V*Xk 
<cJ*) 



I 


V**j (g) 

(u) W 



A A 




IV 


*n 


%Sy -*—s^^ (w* ~ 




V- 

£ 

<* 


\ 

? 


\ 

e 


ft* 4 >i*+ 

V^-e^ (O) @ @ (O) 

(j) | | • | 

4 

kill 

♦ ♦ ♦ ♦ \ 

^trf^rrr | 

s S)~*^ JtJ& (T >) J£-i 


j 4 jjCj « uuS^ii 

tr l*J #«>J ^rLc Jr‘>^>0 * J* (•) 

<*-* •**■« +>*.}*j* 

.j->j>j>ju*n jjjb Acrosomc ^ 

Jb^Ic, j^» *>► » jl» J*ajj 

Jl >*> J' 3»4,JL ^ Ja J 4~+-> \+A A -fc j ^jj 1 

jL«L jv^/>ki .j^i» (*-»> 

>) ^ A‘J; t> ^ *jj-J 

h iua^Ji( S ) 

iilUl j^Ul 1 m«Ci b^JU^Sfu4 

,.4us>*j i-»3VJ« 

^4**# 3 J3-**-* J■* J*Gj ‘ ( *) 

4LJjj 3L^irfcii t > 



^^^ 1 ' Cini (ITT JiLi) 


XU 






JV fl 












<**> j )ij ^Ulj Jt-JbU jpV1 jl+j* j>£J 

«• >j*j ^ « *j ‘* 1 uLft»j ^UiV ^4* JlSU «.*ftL^ ^|. 4 j| jV< ub|4j uLy^Jl ^Q| «JuLL »yx 


.(trjsLi) 5 jV>Ii ^ 

I 4 J jftwti 4U ^4 4l*j jLi I 44 ISU ^A »\*1V *y 2LjLU1' . *l+> Aftl%i4 ^ jl^jKf 1 * JLA ft^4 KUj 

. 1 Jft» ftLhJ 1 iJuJb 



<*+*+> jslu» 1 .ju>»u t(Ovaries) ^ *i 

^JLi t>LJ» juuj •, 4 ftli k« >ftj >4 JlV» ftJL^. 3Jj4UP # U^i Jyuj i j>U» 

ubbyt I4J ojlm ji jSUj JV^ Jilt hJ+jjj i • • »>► JlVV» Jiij ^4 

^>V> J4 JftLuJlft J 4 Jij4fth JL>> • J*4 ft JL»> I j 4L*^J>J JjUtftJ JUftj JjJLJ • JUU 4-w r * < >*■ 

-jj>$j j ftJjj jftifoil £p-J» ub>4>A jjJu 

fUi s>iu. ou. uj u+~» iui js jiii ■ (Fallopian tubes) wj*JU» ^jLIj -u 

J 0 LLJI ^JL^. J 44 I 4Laa^w< JLiIj; 4jlLiYlft wjp Li ftLdl ^i w>L.*jpJi J 0 yiu* Ji m ibit Ji)ftj ja> >4) * 

* <%*»>J« po uLojpJi ^U> J*ju *y'a*Li *->pli ft UJ jlftj j . 4—*jpJ» 

;|JUKJ Jjjft J ,»lLft£> Joj JUN>J J>4 ^1 Jut A Jrf. ft;Uc t ( l terns > (V>»jJt-JT 

ftJUJ Jn^unJi 4j^tJLa (UJj * oJ £*AJJ j^4u ^Uij ft Llftj jJl jkuj . Jp 

. I iUk^J 

Y*Y*-Y*W ftULjdl*\ Y 
















2UL»LbJ» j<*>► jJ> jJJc, Ja ijuij * ^ V i^r^u 4 U 4 2 J 

« Lb* 2 Lm»1^ jJJl+u n4i»i uLj ubj . ‘ «_4*la^j Joj Lk* JJL* jjJu « LLju ^b*4 . 

0 

j i#h JoLUJ Uuj I 4Ju« ' $ - \ 1 yot. jlx ) f^JLJ 1 Jug 4j;ji 4^1 ^^LtfUdJi }l4>0 1 Alb* /Jgj 

/ulalb J^f jA+ft Jj+ZJi *JuyJl Jjjjj Jaa> bjJL»> ^jla ji . uU>i ^s U*j Ja*jUj <%*»jJ'j 

bjJL»> ^AlfUj jJl Ajlbj jb*£JJ j bU^4 ^ 4)1 JkJI j;^;M ! 1 Jb Liu Jli £mJ <b— fl'-U JL£ j. 

• (Menopause) b*kJ» 

* llaA 2 LJjJ 

^ j>C b5bJ» J4 ^>4X1 ^4 j^Cj 4ji ( ¥ i JL£>) jiuWl £llabJ» 2L»I jJ Ja ib)b 

l+b uLaj>Ji j>>J oju jJu*< <**»>» J>xj j « Jl 1 jjfc. AL*j>>» J-^b ^Laj>Ji J>Cj . J^Iy 




(i) 


£jJ» (*i) 









;4 ^ 

iui* ?Lkj>Jt Jj^Sj (%Ij 

,^a(TO JSL1> 

j~>ji uyj>ji i^Ji^ L A uJt i ) 

^l*4» b)U j >C7 J Sjj++* >u^ii* (Jt) ^UiVi 

• I j.>i»|l 4i>#iA u i xi) ( j t ) jiiiilt 

( J T) - * 1 ulfli JJ iki : ^ 4 ^ 11 A i> yA ( ) 

U5l^ J>^i > >^i J* >JLl 

> 3Li^>-wr< #ju* *^jl*J) ( J ▼) 2L*jy au^ 

3UbJ< fltmUki 3 Jl 4 ? t Ai>^4 ( j ) 
aujJLi 3 la a <l» Jl Jji Site* fL*Aji <lj jY< 
; n ^ULWt j^lj j (J) U+*t J£ j» j 

auyLJi 3Lj«k>J> kJLW• (WmaIjj . s>r JLx4J 1 J^§ 

JLij j -*^>J Jtt f l—ii» ( J) 

g - w JI jb ^lak>l ^>Vl ^ *lr>4? 1 (ImW t nmiij 

j^lii 4JL****) 1 J>£jj ^Luiaj jlw> 

Jtf>xlI J>>i 4U»J ^Ul< ^LiJkiVt 

u^Y 1 kV J-ki j ^yui* 

J*ajj ♦ «lUij>j>JU4J» k£*«Ul* aULtJj >1 ili1 J i»jjj j^»u 

aUL^c jU>J Ijj * J-J>4 JLyc ^JLc. 2U>-UIl (4^>JI 

.au>wi^ui>4>ji aLkj>^» 



2UbJl Aj^jLoIl ^Lp^Vl 1 £ 


r*t* -r.n 








Breeding Cycle 


-U.L«_>, Jjl jJJl JL-JV• V4JU 2UI& LjU^jlJ* iU^ Ju*>>i 

. .£j1i)jJU u»^ jlJ \^j| t_jL>oVIj 44,*Uj m AjiLaJuJ* 

■ Irfclrfc^f< ^jl US Aj>U« i■•! j j JLmV' ^ US SLj^ w uUiJLJi ^ ul j|jJ 1 4JLi 4JM 

1 1*1 iU) * 2 jjJ ) ^ * i |CmU ul ^4<l JL»)Vi ^ Ui »^}t j- mj! jV • ^ US 2b^l j .w^SJ'j 

>u(UjyJ< jQ| ^1 jLrfuxJ' J«>L*uuy tA Ujjuj 

Menstrual Cycle i( 0 A : o«J»)*^*kJ»:>j^.a 


. ^ us ( V> J£-l ) ijjj (%^.-» 

1 4<rt_l>Jl g JV» AL. -W jj» - i 

/4KJ Jy4 ^ 4 ! < *JLA (I* -S.ll) J«4>KJt j^4y4fl ^ 4 «mJ jy4 4^4 L>v^i I ijJkU ^y* L4 V * 


>4J 3 Lii><»»^h ((^raaflati follicles 4JL-*u>>* ^Utiy jU>«4l> 


• FSH . LH 



^Vj» 5^ UH>*> 

Ufii »l 1V Jb» 2LLaj^> j^JJ 

I Estrogen) j^>.j^UVi j>4j*» 

>jl -OLUj • Uu» wr Lc j44J 

4.L>» j4*y 

jj^kj Uju* 4LL^iii iju3 
^4ti>j j>44*«U»wJt ijudJ ^UV* 

i>^ oH^ 1 I H 

• /.«UH ijLJ J^4 jm2*c aj*>J» *>Ji ^ 


Li Liu J> ^iu«V( (A^W< j>Sj j ^Ui^ J» 

Joj » (Pmufstmm*) 

1 5^u 1 3Lill^ iSUa iJL-Jj IJL-* 

ilkHi (T*\) JiLl 




* 


ktTma^aivT^af 

1 r>wuu/ it v i. 
























• i»>j ' t JlJ^yi #4Ujj 


4JLj»^4 JT 





*j> J*<H U* <**■>jJ» uLiLij* ?U>*dJi w» jj+Jj ^jJ» 4 JLUj ^Jk+i «1UJ Ji>Jj 

3Jl^ ^ U*. >^>V* ^k ^ « U #JUJUfc* # jj* ijujjpiji jyj }* i%+U?U U*J ajJ> 


ijjjrfi —Ajk}ju& w ^*J>Au)t Ck4J Uj ^y* jA ;^JlJ ^-k—»V' (%—W< * <k JmjyJJ uLa>I 

^ •juj (O *ULJt j4~J* kuL^j ^ *>*j ^-•V» e~mj*Jt Ji«j| . 5 jY>)» juu Ui kUj+^Ji 

J>*>A jlj^j ^JLt #jJlJ -; —» j ^ jJ» Lfr>%j jlJ J>Sj jjI jJ« j+ZJi Jl jiULV 

y+dJt A+j.lJ' jjJJi < Lu u jJ' tJL* )• ^-i' ^ ^V 1 J^w*j jj/>-»j^J< 

^J» ii>J < 3U-JUJ* >4J JU^ij JfJ^) Jj’y >4-^» (W>Jt J1>J > 




^ ^1 ^U>UJ> J JLt • 


>. JjVi ^un > Oew J**> 


uLo> ^0 J>So >^LJ t * jlj J* 



Li>JU |%^^i ^jj» 


.^>J Life iUJ 


W U>! (TV j£-i) 




# 

jju: Jll *ji 1 « jkr y • ^duuu jufe til) jJ ) k iki^J> IfU l ■ uk > gp>** J*><> j>*U 

J>-X« T • Jjfe» ~jt>J« jl*c. 3 b > UJ< 

ul^U, >- O JU jjl « (V^H 1 j '**' ^ kw ku>^4)» JJjJJU- 

( T V jSLi ) ( ±*aA j jJ» J^JU ). JL *>\) Jyu* J\ y*** JJ»ju4 

. ,»>J r-T J+jyJi ^L*L*Jt j 1 *>J* J-*» ».> ku> ^kLJ ji J£*j- 


t^l >x4 J* J>> J JiNju V+—*i uLft>V' JUU- 


kUbJl kU^jQll ^Lp^Vl in 


r*t* 














LJ 



.(▼A JJLi) -J # Vi £•>*-,VI Aj'^cr* A* 


^ P 

JL4J ( J/JJKjjJ* ) 2L»ti^U' 

*J1JU uJ J** -^tj ^>r? 

< ^i| u^Jii iui 

^ jjjZ *«lt ^L^Vb 

fCi ♦ ^Ul« J* U*i> 3WA 

^J» J>>wLa ^ ^ U*iiY» j>Cj 
(Uib Ji>aj ^ ^ .>>■•»! i U^Lxli 
jkjLi J^i (Morula) ijpi 
^4* i*J ~»>Jui #UJk w'JL*fci 

t (***> j}\ AitlftJ bl4 J-*J j>4Ar*j ji* 


j^>jt j«>i» jtjuyu^jii sLiiLu 

^/wUta^vi 


. JULl^ J^>Ji J>► LUi j «U^V« 2 UkmJV< * Uj jtjJUjj • >4i jlj* jL 

lAmnkm^jA^t^j^uujij .(Chorion 1 >ji^i 

sjAjilcUic ( i) 


.QUjl^H J*»uj ^U>J< j* jUb»J» ^4*0 JjU» j>>oj Jb^ 4 >a 

<*~ v ' * 4 **^ ** 4 * J—j^jJt (Umbilical Cordt^j^j’j*»jt au~'>j ju-mLju j**Ji - 

Jtt <» jUj ui^oJJU jJaWI j j;*>» lf t iS^> ij^>o *4—4 

jj > »»1T iu>4jJ« ijjjJi 4* jt^SV* J jiUV’j « UJ 1 fajLUtLUiJi j 3 Uj.^ 4«P 4Ujt jUJ < 

.3U^UJ»y! ijjJJ* *>• ^tj^yi J’>4ii Jiuj 

j ^LJl c ( u ) 

O ^4> |i ut JJ jj 4 LmmC »j>*J • jrfi i , W t ^UU> 4 Ui£ J>> Llij^j 4 l«a^ 

^ 4^1 j ^Vtj J*# JSJ 2U>ajd' Jit j «il?< l^i w w*4%Uj j jit ijlLu J^t j ^ 4^1 4 SLU 1 ^Uu^t 

.( T4 JK£) 











I 


c 

8 






$ 




- 




*-j*Sh 3 <t5) w tf-i 



t A a ».~T.. T < 4 t 

jULuV L> ^o>.»J» ^J fV» ^j ^ j *j 4 1 * 1 * j .^44 4 1 t jJJ< JJu - 1 

*^V* ^ JU j ^W l L* l V»y > ^1 Of* *•><•* 1 Ja j ,*xW 1 ^*bu j 

4 

g 1 rfllj . ^4* «»V t jlMkWl ^ 4 <41 j4Xll ^4 >4^1* ^4 ' 4 JLJ jj^an^ J>4^4 *t 


- o**j+ j'j*' >*—• o^ 

^V 1 ^4 j Jwii^CiiJt j J p^sSJ % Jl« 4 jLdJi t j Jii 11 lri»ji 3L* 

> 4 11 uLA^Ij j 2 LaJLi Ij*^« i 4 kl > U 4 . * k! i 

• ^ 3Li5G 3^ ,%-Jilj 

J v i.4iaT< jl4*J* jJ>£i IjUj^m>> 4 J-4>J' Ja ^*>CJ» j>^U» J^-U j 1 ^jV' 4 1 ^ ( I) 

^1 juj i4inI • JjLJ ) ^Vt j£ ^ >4*») 4 JIjJ* j JLmaI^ ^>4Vi ) ( JjV< j- ^ - y 1 ^4) 4 « 1 <iY 1 

. 4ULk*mV 1 #jjutf t 4J j^ljj I ^If ^iCJ* ^ Jn4j > 4 ! 1 J^CJ j ^iLJI 

... 4312* ( 44 J 4JVIH j>4^‘ J+Zj t 2Lu£lt iJL^j^Jl ( ^ 9 ) 

• ( r ♦ JSLi ) <%mJ» >4i ^J 4<4 jjj 4 L*^i J*J£j j. }^4>J< j>Coj 

< >4J UaLuLjj g*J* >4J *!**»» .4 j*+^y 1 4jj ^CJ • J^-U i^JLJl 4L» (j ) 

3 Jibj ijuj j-Q* >4^1* jJ* jV• ^ib f4J fixxli 

L%4 gjUI* JC1 L > uV Jif w ^»LJl>1 1 i w .-»l^**J 1 » jl*j (O jjV ^JJ < j<■ Krn^m j . ^L» JJL« L+j 

Subdl Aj^jLlil $,Lp»Vl 1A 


r*t* -r.n 

















<-*> 


J-ww IJUU i £jUJt J*i *JU JJ»JU 

>«li«l* J^ti) fO . ^ -* ■'!< Ltp< 

# 

<*i# <o ,%+>jit y jl*. ja 

*j» JL t J>K>jj 4 Jj~*' J^>Jt 

SUaUuI* ^ ^ilfi/A 4 ^* 1 ^ ^ ^1 

• »U± J^U JUJ>J» jJLAmI . *>V* oTJCl 

tZ#UtI^4 ^lil£ j jJLm> 

. ^ ^^ ^ 11 > j 3 Uj,^M 

Li J«kU umuLUI* ^iiV* ^j* jij 

>Ai JiJ j j*c. j^ji Ji (iil- iLLin to j\ a 
J iJy US ♦ #; .L>» ^L**J j ^V* ^ JS 

ji US I+jUj 1 tjilUH JVU^i 

^LiUJ* jUJ juft j^4 £JJ uLKiVi 

..u*v> 

Jb^LU.1^ J^>J| Sju > t Aia^**U 

jUlJ» T> ^ 4 JB jJlSJt 

. TV*-^U±V« 







t V 


I 

1 


» 
















m 



JjLmj 


» Jjl* 5-iJU J%»Ji CU 

VfilJxiLtfi iJLy j^.4 w V> 4^f 1 * >■• >>>*■>»< J ^ 

• • Sljl+f U^jJl iJLA \aaJ . 2;jL«i JJL+J J *\+l/%}! # JLAJ 

• AjjLlaj ^yl ^ JmjyJ t jl twJ ^Dt * 

* Ju **! 1 ^J| 3U>>U1' J>^J jUj ;^>^S jJl -▼ 

^Ukjj-d) ^L .^1 JJjl>o NJl i 44*lii ji 3< j*+i i li^UJ jjl s iJt »M t 

JzL»‘^>J» I 4 Jj* jjo ^ ji JnJJLJJ Jj* Lc>! 1 «LuJ j* jJI (ijulji. jauaJi 1 +»»aaj ^J» 

s JLJI^+Jf JJL*J 

JU^ Y» jki JS ^jM J*-u* Jj>j U i Jlc 

U^aSi jD 4 w mmJli ^ 3la a* ^i> jla) 1 ' jj^ui 

Ala ^ I 4 * aaaI >\a» . 3L*jUJJt f%J 1 I ^ 

J* Jlc^i JLij 4 li.uWl jJLoj 4 3U.»^ iiVj 

.. 

SUjLui) 3 ir>U~** >^c * 2 l^LL« ( 0 ^>j ( i) 

1 (Dizygotic Tw ins>( 

*JLM ^U. J>a4 U+a* JS uLa>lj ( U+J& ji J* ) 

j* U|fc(i - rt jsLi) * 1^-4 ^Ia j^ u+i* jsjj ua»jj 

• > 4 *f» ^j*Ju 1*4} Jj*duJL* l«4i>S 

t (Monozygotic Twins) (^) 

\4+A « jj* JS . Jrfj jj* ^)» j«—4*~> >4i^Uj « Uj»j 4 J>a4 J»>a>o 3 > .^W» 4-*j>j J* j-Uj 

. >jU^ 1 t ^a«jn ^ UUi U>&jj (*j - rt JSL1) 3 aj1a U^ukj. U^» j>Su 

# 

^ i4«.y J—*-flJ‘ (%ajj ^U-J* ^>JU jI/aJ (w>Jb U jXa jj4^U 'jj jJ>j Jukj 

uiYUJl, 



r'y 


r.t* -r.w 


*UbJl ^LjkYI v 


v. 























yjk 











jiLi j+ $y (l - 'nr) 


I uujlj'Vl Jliloi 

,> WijlfcjJ •j'-f-*-' <>■'■» #•>*»' J— » <**# 

tl hi* «■ ? »> 1 JUiS» fW <±». }s j* l*Cjj ^ 3k*3>5J» J—j jjji* Ja-J 

.(rrjti) 




















y 




^ 2b UUJt 2LL*i Ja 2b2Jlji j%Ij *!***» jtjJUlij <oUUli ^ ijjjY* 2btjjyjl>J Jaj^i 

vI jl^VIj U+aUjo J< 4 ^’m j*Jl *LlUj>j Jl J^§ 3 UlLI>* 4 J^l^ 

3>>Jt ji *11Ji ,>• <U*jj . *lc, jj>^‘ 2bjj^U (%4Jb-*^ j>4-Ib JjUJi >*JJt l+U JS Cbb - 

2b*i50l Jx 2 Lj *£ ^U. 43 ; jlJ « arijo V >jU 1« jUu* 3bU» u<L> 




» > l+f .J^>»Jlj 2uiU)> A^Hj ^ *-'-'■ t Tl rl^»V U yli \Sj>ja ij Lijjjl Jjj ^mu ^yl jl»^j 

5juJ ((* <t».) ,u,ta JUyii SJL*. ^ys »LL*V< joa Hi>o j. i».l»Ji 1*1 . jUSV'j l^lc. J»U*J< 

# 

*ljiV» jJuu j^^ju j' ilij JLaj ^ L—»)' n^iQi > IAJUU f JLii^ ^ T. *1, J-3 

jlliUU Jib ^ (*+>► LL*b JaUi^Vi Jl ^LJ< w U*j wb.US . jju'W I4U 3>lLJ< 

2 bjj*Jl bb*>^>- ^jb jufij*)* W >-U>. ^ «j>m J^xij. 2 Qjjb 44 J Uj juu 

j^UI lS 3 UU** (Y) Ja (X) «Zil 3 3 b^JUJ* J-^il w JUj J* *>► 

;>Sj jLuV 2U£U1< bUUTJ* JJLb Jftu+j JJJjj * Jj-Ovt JLk%J I+Ujjju ji JjS>«l< 

jJLfc n>»nii) JA - JDi JLjuj . 2b*bJt ,*■«>. ylLJt j JbJYl jLuV J^bufe Jrbj ji jLu» Jj*i .Libfr 

fJUiVt VU JI 2bli3i 


2ubJJ Aj^jLlD ^Lp-Vl VY 


y*y* - Y.n 























M 



• '' 
jil£ jt+'/tl ^ ) ^.-w%Tt Y 

. uljMjf jaJ>l T 
• 4-*bfcia oi -1 

♦ ^yj uLJlj uLJl jani '0 

^aui***> j ji j>***j» v 

. AjbjSU i ^l£ JtjJuJl) ijj&j ^jaxja ^bf^\^ia3 -A 

. 3L«3&I> j j JbajALJlj ^Irtl+lntl c ^aJ j 

• ->T 

^Ujiji jikAuA>^^ILi^kk -VT 
. (*»jit J*b J^I \ja Jjllu j*^bi SoaLL. - > t 







. 






















> 



Sltf J>U ^Ldft JUj jjJt JJLjt 1 

^bl f •! f >j ▼ - > -£ ^*u ^UL-i 

«^LmLlj 1 j^n)i % y^ j>y>4?* • if*fc juj jjji jju}* • t 

fJJf-T •£ ^>j T-1 .j ^ -w ^u-i 

.. ^ ^ J< ul^l 3^1+* uixi -r 

iLl i-»1 JLl -g |%»yi -I 

* •! j4 y I ^ 1 -u 

g JL»u , u jyUilJ . /«yi Jjjj kjkJLJt »• y*J» JL~£ -1 

■ *« 4Wlt» i JU J> yj • ^ • U > « 4Llf 1 ' JU j4 \mLJ • • ' 

' IJLl {jA ytk£ ^iUJ» -i tlbftlalt • l^Ul yl -J 

juu Jj£j <*+> ji* 2bU*j *y*'+*mh 3l Jn>J< J«laii - d 
uLa^Vi juu V -j* ul^»Yl juu jl^<j ^>j - i 
w/L-^Y' juu OU^Lm • o wLa^Y 1 juu^bit-u 
'(>* l-H j>*^j 

jjJJi -J *»*►yl< kiLlttj - 2 (|-Ky< -u Jl‘2LUu>» -I 

y-k—»Y« <%***J' jfw -jr 


JJutf I fb O 


Jl*j 


M ^J! ^Vi ^ ,> Jill* l«lt «3uJLLJi J*j <>• 0) V" 


ttUlUlt 

* 1 ^ 4 >J i f»jJ* U Vp* - J uY > »JJ<-w jyS>L^ -i 

JaXmSY' -J dUU«V< jkU>Vl --A 

. V4l»t JLI «0& Jj>o V^ISUj Y AjY ^ Yl jUi ji ^U-1Y 3Lj>W« ( T ) 


• L+ 4 *** ki^b 4 >>j), 


► jli jLjJ* • I 


• ju^ji Y j jJjluJ < - u 

• -C 

• 2LJbU» 3luCJi j Yl i;L jJi - J 

. 2L»w^»2UiUli j 3LJ*U>^JjVl JjLuJl --A 

»-iA jyAJ ^jjt >£ ^+**+}i jY JjjJl* Ja J>+** JUU jj/>m»JydJ» jf*j-k jt jM* 'JUU ( T) 


♦ -^>*i Jt+***>** - * 

. ki^U. JU*>J Y | J V K>K^ JnJ jLjJ< -»■/ 


h. E 

. iUjLJi j k ^y jVi #jLhjJ( o 

j2UL»U> --A 




^ULsdl kU^jQil *Lp*Yl 



Y*Y* - Y* W 














<•) 

\ 



l^J) Oiil^Ji - i 

j<4Mi J>Jb V JJlJt #^ Lt • u 

t ^L»U2t jt4*J« 
O) *(^) 4>fj< a**»< U -£ 

Jp >y ( t >**J; y — * f 1 JkS tiU -J 

1'iUljl f%-Wi J^U 

1( ^ ) JImLIm) ^ ijU-^ 

13-ij JjW i^^ll JMi. Jy* 

l+Ji ^dJLi ^bL^JI • i 

y-u 

(v) ^ ) («Jj UNj*n ^Ua< -g 



y j>w< -J 

JjLiLuJi ^LiL*S 

1 Jil> Oji< 

f LJjVi k*Ji >w >ll ^311 CiliU-Jt -i 
(0*0) f%ij j.i^iT» 3 U ^ A > U«te» 

1 uLa^Vi 3i _*Uf. *L»jl»o jji -jr 

2jjj « L£i ( r) « >>JJ j^JLJ 1 U -j 

*jyn 

• Lj 1 »ij4 jLuc uJL»o liU 



*»iUlj* J**Ji 5>3* 

1 ,jjU U) JIa 

• jl ^ ij^U bij» I I — \ 

^ jjunJJ* J-t IjJL^Jl ^ jjunJJi >-t 

• - 1 

•>*►.»>*-—*' > JljikVt .jjb -r 

. jlAjSf l j^jl i« ^ -UaU' m»>*» 4-—JlLikj -t 

• ^Uj^O ^jjuY' #t>j -0 

jjlsJLi 4.*.1 L 4 II 4j 1 OUt^W< -A 


• uLa>< »LJi J|W> wf Ui»^< AaIaaJI iSLiAl -V 

. UdM V alUi J 4 JJI ^ 2^1 y 1 Jl -A 

• kUlA J'JL^U ^Ll«>^>J' j>Jj Ji uLa^V 1 J«^ 

# 

. 4L^i>J( uLa^I 4Uu£ JWMAJj >11 J*JU^ (ik^j *\ • 


1 JTjl^* JCUaW< i>>J 


u 



% 


f t 















$.2LJV1 Jk ljU V^ 

. jj ^iU? 1 ^ 4 ^* ^ ) *' *V' n im* j)< ii»" ^ 

• JL^iV 1 ^ r-^ !i jnj^w< J>> j -T 

* Jh-J o;^* a ^ 

jj)!*! 1 j’tVij ^L-j'‘Vt .1 

j**J * #>J^ JLj ^ ,y>J^ 1 wUJ l j * uUJ • -u 

J>JUJ' ;UjV»j ^ -u* 

4-J* V • 3LmVi 4^ljj O 

I SIIj^ III j>4^^ 


4<*~Ju2J' j 4 ±jU-w«J ‘ -j 


3jjj ^jl La^Iue* Y i trtiu l^»»*■>> i>jISu ^LLilSJi jl »l£uj 

ilpL^ 

♦ k+*» j*UlL*V» ^>JU Uj A;LaJl >04! ^aUT 1 ^ILm 1 >1 U- i 
. j^j mam U*u 



j juij J^> j4 ^ ^ 

• ^IJ^Vi V^aIi ^u«j - I 

ji <L«JL* uti i4^>j j 1 p+\i JuS j! # Jjull J>Li Jti • 

1 jAUil Jlj 

* niLi |%J I j! uiM l*U ^ 

11 .1 ia^ 1 (%jj j yk y 1 • jj J jlxj iju - j 

# 

! LfiLy# jjii )U jL*J ^jJLc. Jmakj Jui -Jl 

'w^? ^> J f! It- 1 w^Sl 

jiuM) I Jft 1 >► AXaJ^ >4i - \ 

\ j yoj Ji 41 j> » ;bJj< -T 

4Lj^»LJ 1 *f 

y» 2JkLu >4Jj ymjf+jJ* —iJ>J -1 

• * 

t j4 "MSL) U \Tjk 

ul—»>Vl • Jjj«l* ;U)Vi - 3jj j 

2LijI£1' ij+Zt .^5Ui jUjl»V> . j-k-.Vi ,*-^k)i . -,.*>»l 

•>>»'• 

.uUi>^} j>AL> g «^i ) 'jSJ jJbj 


<ULsJl iU^jLUJ »Lp»VI fslc. vn 


r*t* -r.n 












XrfF’.h,- 



JmSM 

3UmIi CiLulSlI Jk WLcCUJt 


Jl£. b jia Jiyi ofiid <>A» i 

<LoaJ< ijlijl&LJ l^ xAljWLfcLU* ,»^14 JljjLu ■ 
^LcLl4J' j 4 *a*>LiH 4^H«Ji Jj lij ■ 
*LL»LJJ1 JLic g2£«j ■ 

aLJl 4^ LUJt jl^> Jmj JuS ^ jJL> ■ 
*I»Uu)< SUuU^ S ^Jt L U Jij 3 L«*m S <3^ LL»?< Jtjjuj ■ 
jL-iVl ^LUIl Oli^SU j jukj ■ 
JLjVi ^yj 4-jjirt4_iin >tJif Vi JtjjLu * 
4j$Lo*JJi UMiJi £l$i» j jju ■ 
1^1 «f j^laj iiLkJl ^Lm>> V< Jlijjuu ■ 
jUiV( ^LUJijL^i V' * 
3u« 4x.LL«Ji JjLj jaju jjljkj ■ 
4c LW 1 ^ JAIW |* JLdUl (J j*Ul»)l j jloj ■ 

^* 4 JuU>> cLi^i^^u Jlts*)i 5 uiic j-Uj ■ 











r*t. -r.n 


<ULsJl «Lp»Vt fslc. 


iLjj.ll OUilSJi Js iLcLUJi 


i2u« 

>*Y I u lji* tmA Jl* 3b^>» J4 #1^111 ^4«ii*4 ^4*1 jlili Jl 

u;i>£f 1 j JJU ^ jjLa 4 ji b>XJ»j ub^Ui>>j jY‘ j 

J#bl< j4 j^Iaj <+*J\ «ZiUIil£lt £l>ji J\M 4U«»»4l« 3Lb J* j--*U*c, J^C^t j 4 .a. «b!* 

Jjl£}< JliJ j 1 J^ % 3 *-**++*' *J+ OLJVi jjl* .# bull Jj*» Ja j£> tlfcdJ* 

•VJj4^ J’ 

j^b Olbl£h *jlA 4JU* jlb^» Zj* J- 14 JU u j%jb £*^ 3 b>J* Jjtbl&J* > 04 ! 

« lA>jJu f%*J 3>^* *j>±^***A 3b^lk> 

3UjU« ^LUI< ;b>J‘ JiU 34 (i^Ah ijjuU bib Immunity 3kLUI> bj^AJ J&u Jam U> 

JJ/I 0 ji ^ 1 ' ISJ t uUam4 J>>» 4 ^a4 J 5 i^ j4 wtfi JlS jil/ 4} 1 uL|Mi4 

JU^. b_*b tlbiltj 4 UjjjJ( ^LmjnVi ) J‘ ^»U***« 3L4*»l4* 

3^luI(j innate immunity abjjf^n y 2b>biJt wlclui* u* j^ub jkj ^ciuit 3 ^n Jmj 
jUcLUJ» juuku* jijlaj Acquired immunity or adaptive immunity. 2Ub£Jt y 2b~bsui' 

£bbj bUr ^LbMtaSbJi 4-cLbJ* «tiV i^UI ?bjUiI* 4 Lc.U*Ji J» jt U^.^ai %* 3: ^ *J Jjbb j)lyu 

.^Ui^ 44)1 *jLbt£J‘ u J^lkULi (4**»*1I g4tt>j Jaj*> 11* *JtAj .n^x.0 

















CiLuJt ^ 


• i «»jG LLJ t JU£ u^l j ^' wLmm4 j jSUj 

.^H....JjL»j>;JJIj Lj^SLJ<j ^ xJwLcVl • ^ 

j^iij #l*Jt iibj ji jAiij) ijji^l lij^Jlj 3UUJ( #j»yJi VfU t44J^U)l -t 

.4L«J^W* /tfluJ 1 

gJU*J' j^£, yuJi Jftj—*J» j 3b;itinl* uU. v u?ij 2UL«Jt #yijYlj JL*> jJ» JJL* i^ULJl - V 

•J^lu4j U^Xj bbuli ^4 JIjlj j JU j ^LmiUj 

1^3j UbJ • i^*U» L*<>*1 l+*x. Lb ji txUJJi jUm jlJ 4aJLi ljt jJ>) JjV» J^Ud* mamjIi LJ Lx. 

taUMtJi ^«Ux jiiiji JJIS jjj mumJi Jij^j }Lx.y I^aJ j^j jSUj tUCJ^j j^wuaJ 1 jx 

.i^uai xojui j>c jlj ^jcji 

1 Plant immunity lIiL^i^^LcLWijjIj 

j3mu jbbl JjVl J^Ljjla J* 4 t *>«i4l* L#Luil£J< Ja L/Lj bbJ> j4M 

JiUUkI^i Structural immunity 3 laJ jJJ* XcLUib u*fc LjUUj >j 

JiUJJt iu^jV Biochemical immunity^LUJbbAjjuU^^u^S 
Jb jxl^V 1 jx ubLiJt 3blijj 3bU> ^ix J 44.1 JjL«j /» LJ^1* jLjyi JLjM) 

3UjLL> jjb ubtyJt w»> ji 3( 4 IItt>xl 1 3UjLb <jSj uLLxyi uiJUxi JUaImI 

^ L*> j*L+J 1 j yV 4* 5 L4* 4~JLJ JjY%- j Lb 1 j 2l**L3Ul' 4 x.U*JLi Ji yu U*fc 3 UjLJJI j^V« 

2 uu>Ji y n ous >4 j£jj j» ^sUjj . auJ ♦ j>n 4 ~jl*j • ^14^1 ji breed inK^UJ' x^jjJJi 

4-*x |V» Jjlij ^£jd» J#lJJi ^ Ji-J‘ jlj** J*§ iiAuA J 3ijl» J** 4* jLLtJ'j 

- J»Li>>^Wt SUjxjJ 1 

1 Structural immunity 4 ycLUJ< t Vyi 

JX ijbx ^Jj. 4LL* JL) ubJJl J^jJl j4 4 j .4 ^ 4 )! uLumm^^ %JLJ J J V 1 £lJdJ< 1 sl> JI 4 J 

I La j;iX>j Jilj ^4j 4^H.i^U ^** »>>► 

# 

♦ tZiLJJt X-® 1 ft 4«* A p 3l*x.LU - 

, 4j L-*}U 4 j L>»,4» l& jjCIl 3j^^t /J Cx LU - 


Y*Y* - Y* W 




xUbJl *Lp»Vl A* 











L^U*^ 



^Uil c 


t uLlJI lul** <LduS^Ul A 4tf: Ll^lt ( i) 


iuLJi JllekJ 4 Uj* jlifcl* 4*oVl * ' 

V ^QUj .«U>< <4«tf j— ■ VJ» >«iUi ^Lii"! jl»j 2l*jIa«Ji ^ JjV< «J> J>jl» JUi 

l«4 u*SU jVi . LfjjuSJJ* ^kSjj ub^idJJl 3L 

>>y^ SuL-*V» ^^ Jij J17JU j jJi Jm 141 st ji «U)» 14 JKJ jjj 

jtJUfel' -T 

LmLm* wS*> jJ<J A.t»;t*J» i J — ^ 1 ^4*la 4Uil> j L»M>JJ ;bJl ^Jl jJl ^frlW< ;tJL>J* JUj 
. i»>44l ( uLjVO< JLc mi i^j LJL« 4,la.»o L** J>JU 4taUl JbUj j^LJt 

\AJ*j*++3l wjUuISLUj <<L)b ^ wlS AjoLIH 4^ . uS> ui^ Ll^Jt ( ) 

JImjj 

*pii ^-iuji j>£i» iriu lU in(cork) formation J>,_.Ula?i * 

J-ulJ j* *Juj±Jt j$‘ jjV» Jj* jUJJt co - * . *U-J* >4-J 4 >m>j >j« vlk-dJ 

• wLuJJ »jl»j . J• »>J‘ j JL*JY* 

u^jOi «^ r; ~ 1 »-.i a .mj .ji.^. t formation of Tyloses .T 

^KtVi J>SUi jyi* Ja 1 W 1 j > >ilWt ijjl>*Ji 4U*^LjjLJ< 

^ J j-^Vl *»jj^V< • OUjISI* JJUfc Jyo jaii ^. 4L**> 44 ]' OLL 1 LSJ 1 j^aJJ j« *Uil? 

•uLult 

.—-i ' (Deposition of (iiinis ..>>*•▼ 


. JiUJJt J^.1 j *Z#bjjlL «*Jt J>^4 %U* 2UL*Yt J>^ 


a L .tgin Ch^ ct> «^u*o (Cellular immune structures <u*L*. w*-£ijj • t 


■ I^Xil jAf . jjiil 3l»i<l 


U< w «j j 4 «M ^iilfiU I44 II jt ^i*V* • Lji j j --- ■ i 1 .'.*»"> j i j - -i 1 j«» JS U 5 *i*J ^ ‘j’sti j fcW 1 jUuji • 


. ' JXLU Ail^! U. .~.l ^;j>j 


A.l». ^ AlUi>> 4_o*j JjU. UlXaJ uluU J>I< j»*4» AlaL»l 















JiLJJt JUaj t AidjJx+Jt L^ajl s_£ J-**- 3 ) . I^T< ^4 >4t Jj Jyi jrtlll J) jS 

JdljJLSJ* ^4 *jLUJ I jaLXaJ ^IQbj 3j4jlitit• 4 - ^■“* t I'ji* i^dU jtf ^44 ?^ jjjlSs)* jUJU* ^UjJ 

.uLaUI g*a*J< u>4^ 

{Biochemical immunity 4 ujU»jS^u-Ji 4-cLW<» Lota 

« 4-J LJ ' 4 U*J • tjl*iY< jiJiilj 

ulu)i IdMujjuj^SaUt sUjju ^1)1 Receptors ^ 

^ JGUJt jlj^j li^aSji V| «i>M -l>» i^LA4)ij 3U^Ui uUUJt ^ JUS^ 4)1 jjla 

.JiLyJl ^ jLc.U*] 1 JJLj ^Jlkj J#L£J-LLi 4Ul*L*jj. jUL*Yl 

Antimicrobial chemicals AaJbjJi JjLuI&IJ 3 jUh AujU^uS j«>* -▼ 

j^L ji l*j «Jb£jjlj ,4L«»^44?< sJLul£J* l^j ^jl4J w»LaS y*y U JjIjLuIi jUaj 

# 

I J/LkSJJL* ^4J . I+Uj^j 2UL-»Y» ji AjL^Y* J*J Ji 

3 \ J» JJU 4^*JUjLSJi JJkj bL 2bjU*d£ J#Ufy ^jUlJUj^LyUjuV^u^tl - 

# 

JUJi <U> l$4 tif Jail jjfi'i l|it) j I ajIiiiT* <LliUJ( ^ )L«i -!»■ >JV JLS j*»3 * *jk£ ^iwj U>m JmM 

. >^W< Jil£)' il*-.'* 

>U*Vi j-iaj{ Non-protein amino acids) 4M«i ^U-x' ^Ql - 

3L(L> 3Ltl>4jt _iL»S jA J-*■ -~‘f W/L«'»ll 4*Aij l<f«S J^Jkj If .ClI ,ji ,jU-j jj-J' «LJ ^yl J>iiV 

.Cephalosporin Canavanine ,^-jLiiCJi v^xu< ja } . .JUjicd 

Antimicrobial proteins dLLijJGlul^USjUtuUJj^j-T 

2LiL«Yi 3LkJi /«•»~*tmj jSJj JiUJJU 4J)>>4 jSj <*J jUj|j jjULuJt 

UL^l j sJLJJU bL ^ JiLaS ja ^ll i^>>uj 2L*>*+ll J#UU»l£J' Lfcj^ju ,*>«—Ji v* Jx.Lili jjla^ 

.(Detoxifying enzymes ) SuaJi Oiuyii a>i uUj>y* >u uUUJt 

. Jift*ij 4^«i ^ 44 )* *J»UJLSD 1 I m Jx. UlJLi Jlu^iVl 

j^* ^4^k> ^jo ^ dUL*Y< JUu 1 +jLcIAj ^jjuhlj ^>aj J/Li U-J» w ^aj ji junJ U* 

,#|U,>» AjL*t 


r*t* 


^UbtJl 2U$jliiD «Lp»Vt fslc. 














wmm 



ajUji j*MU e Ui'JI.Jr 


jLuiVi^iLfcLUJI 


Human immune system jl-JVi 

1 1 -■*■.■ «jt j»j p y ji.«*pLwi j4» y* 

y ) J « l^ M ^ US 3U11 m 4 J irt l J .!■ I f I 

• UJ» ,> >• JiCL? >*• j' 

I^aju u JjUluj J^LkU ifXIj 
.# JL»I J #JL> j iL^UJ* ^ jfkMJ tj^JJ , 4-i^LuU 

>1T< * L*fi.Yl ^ Ub4J» * Ut£.l jiMU JJLLkJ j 

*JU>SUJ > iUjLcu^J)' UNaII jL>4 jl*j l^jY 

- i ^ JjSZj 

Lymphoid organs 5Lylk*uIlUL^Vl«Yji 

j<*j ,ijjLk*JU* biOJi >jUj j ; -• r'.‘ l4*4j U^bJ* jA»j+k± j>'^o • Li^Vi *j* 

■ « L^V< >ua 



jb fUMji j*.i* ju*»>j j—i >* i Rone marrow £li*j -I 



filial 1 j 

UM*» gCi! Jj>^ n >Aj . jUJlj jia!< ^iluS 4 JLj^Wi 

.^jJ> « lJfc4 J< J • ' ^4XJ I ^jJ< 

ImSi jlc *ii < Thymus gland SjuJi *«j 

Jy*y* jj-iij 3 l«1<w- ■*'«■ j ..U)> 2L-J<j*fi 

u^uji y au£jk>ji uiuji j-ki >ujjji Thy mosin 

. <L^J 4il~. »<«?< '>»c.’^i L»>jUj j I A^JLJ* 


.JUH(T) J*Ll 


4>%(t(/ 

I tf (l A Alii I 


V > 


- 


1 


* b i Ji< 
i i v % g 

• I V M 


JiJ f U** 


J 























£ >Vu 


Jt*Ut(T)J5U 



JLJJI 


ispleen JbklAJt -.*. 

II II 

> J" *■»*** * -^' ^ ^ 

Miijj .(r jo Jkji wkj>>o J 4 UJ' teJUJi 

>JXJ» j>K>>ly> *^>J' ^LtU#^ L 4 ** IjjJ 
23U4*LJl b^UJl fL^yJi • 

j* ubj^Su4 klulS # t^«0 (UhWi ^yc. *-±jjJL yM U jS JaULJ Li 
i» jJ 1 ub^£ 14 SI i>m 4 ) SLiL j Vk* j* 2 bj^ I 

l|b ifib|C4 \|u^jj SLuikilt • 1 >4 > J* 



> SbjLk* 4?* b^f< ^4 mJ # ib^bk j^*xj 4i* US 4 (imW* 

Ji-.j^n. t^n . < *i|i^» w ilWU>Ji t ^2l<. t pl40UaJ ( iU^U4 - l JG.U. UA tTonsils jLij^U' - j 

«p! j-Ujj 4 >>*}' ji fULaJi m J^ju 4>. ji uj^U* ji 

• ( t Jt 40 ) H m W * SbU> Jk J«jb JJJ JUj * 1% tm W • 
u^uri^j^yLuLkjc^u iPcvtr s patches jjhinjLi -a> 

4ilil< ^ jSu ji jbJ JSm ^k <4^1 Sbji^tf* 

.Skj^A4 ^k 4l*l£ll JJ , 4kk>jJ» 4 bfc* Y » J4 « >kU J^4 4 ?> 

kkk>jJ> 3 u*J< k^LLslSJi jlU» ^U^LUJ* 3Ul»4440V» Ijjj 4 »iii I 4 UU 

.4 U 4 V 1 J^jlj ^J» 4^1 j*bU 3L44^)I 

UmJ}« >..a;".» f>*2 {Lymphatic nodes ^Uyl^^lTi jusaJi -y 

4Ujl**» JLC. L^J ^Jl ( k-> jL4 4 .yU I U^UJI ) 4 l«ky j» ^ jJ i L»%k J jk*o J .ubj^ySUi $9 2jLUi J' j4 

^4UN> 2 ,*>*>>*}< 3UjU«A t9 SUajVi k£«il J>U 3 LjjIa+4H -laaJ< .^'jjlc. ji j2y Ji 

•(.44^U}I(|4I«JI 4 1 J^4 ^ jkJLl j JL>w4l< ^Lc.> .JakjVK^Ki ) wft 

• JCU3 yjj* y! J* iJ&Ji fuiSj .2 >f jL«J< J>2)» 2>u* 

£»>ji 2>*»£?» k*4*1 J 1 bV2J<j 4 T SUjUJi by>J<j «, It 2LuLJ9 SUjU^alh b^bJb 

4 KAf JSj J^il .bMl (»klrfc»> j <%*Jl J*4 4U U4 JukJ* J^bb J ^-kY* # L«kauJ» ^jJ» b^i> 

iIiLubM^t Aj ^U-I L** 4*^iWi j *L»sk,^11 4 »w'»vI i4jjl ■ k«4h Jiij SbjLUJ 4^c.jt 2 jlc 3Ljj ii4 J 

♦ f%mm » >9 JA SbjyJ* ji 1 /4^* 


JUj^JM t) 


r*t* -r.n 


2UbJl $,Lp»Vl At 















I 








i, jU-.lJt gsli ("») vj'o-JJI 0JL«Ji (•) JSLi 

Lymphocytes 4 _jjIa*JLI» iLjLj 

^jJU ajlJI LiX^ t*T• -T• JSJLj 

tj**>Y* *l>o ^4 aUjLk^JJt b^UJi 2^ j>Cj 

^y* >4J ^ . 2 U&U* i> jlJ 2 Ui Aj< juJ« 14 } j^Sj V| 

L*jlaj J>kmI 3L*jU« JJ> * UA&YI >jUj ) ~>-A» 3uU<r 

4-jJ* yi j>JLi .( V) JSLi A*^UU #>li 

A*^ lA jJ < I 4 J UJ 1 -• (w>> ^Ll>b 

ubj^M4J'jj/w y» jaI^J 4 i_rf b< J J j 

yj/XJj a 4 yili7>y<j ^ 5 .j t W 1 Jjlxi 

•***»> *J' AiiUij 42t»_ii 

. au,u*-u • uyuj« > t *>i< sayo 

u^-i^j^jLL^iii^iLiJi^/ya yi/y • yi^ j£u: «B-cells3L*jLJ< u*$ji - i 

A^JyA Jl>4 jl ^LlJySLy* Jl JljjLJl . A>wiLl wJ 4ai l* >*J J*£LmJ jf UAjJ< 



c-^i ( v > 

UVjJt 



Al iiLAi g~*iiij 1 ft 111 n!> < JLA AA-tfVLtj ^>44 .{ ji Lj/> 1 J» JJ4 ) ft—fJ 1 J-t 

•a 4>*3 Anlibodit's 

A r w>^JJ< #JLAJ» ^ gJt»i j b)Uli j 4 % A • Jdl tl -Ci k lls 4 llLJl UMaJl *U 


* £*>»• > JLC 
























b^ji ja i* - ~ (Helper T-cells) I 1 1 | I SjlcL-^Ji A^LJi -\ 

.ia\—»*Ji ►Vt »UjV i-JLJ'UN jJ' «tf.*j i|~* ,‘‘7-" -i ; bfcji*o j JUiCJ* 

3LbijjUi uvji 1 (Cytotoxic T -cells > (T(')(^l^i ji)^UJi2ul»LiJi UVi*Ji -t 

.j<j^ilb a ■' —’* - -~.it b)Uj <LicVij bW* \+i 

hIm j( Suppressor T-cells) (Tjj) ji AtnUH 4.JCJ* UMs*Ji -▼ 

^ tUkl' juu B a«lU)j 1 Udl* b)UJl gifi ji *-~ ’ ■ j ,« T »jUa«tt Jb«U I 


trf5»W« J££3 ((Natural killer cells) (Nk) A <a * 4ljLa)> -->■ 

pllojJt fL>o ^ 1 V^UjI |wjj .pjJb 4Uj U «.* U * 

.(A JSLi) 

b^U ±*J*(+* ^U, *>Jbklt I 4 J bVJ*Ji 4JL*j 
^4 j 4 LxJ Lb ^aJl 4Lll >a»4tl 

.xuun bv^ji uj>tf ou^jji 

b^UJij Basophils 2bJLtU)i b}UJ« 

JC) .Neutrophils *JjbLun b)UJij Eosinophils 

jjjk | .^ 4 *»■+?* >">»i 1 Jjlj JS^j ^ b A .p J ^bj (4 



4_A_J» iL'ti u> (A) JSL: 


t ^LJl ) 2U*b Ifil&tb j .(I-aII 4.4> 1 A-i> 44 I» «Z*Lbl£Jt Li>LA (\aal jab; jJJU ^>AJ sbu^bpjl 

j .bbbl^JVi 5 3Uji Ijagjl U>AA nJLXj JD jJ j <Lb» wLbl&t Ip j 

b)UJ( blbVb .»jlA .f bi #Jk& «bb. L* jjlc. J+j yib<b i^ AjjajJ' ijjJdU 

j Jby£. ^jaU b)U J>»»Vi J pL^Vl j^JLJ Mon(K‘Vtl*S #»>Jl iJL>j 

. JjLLiIXJi f»4>li UfcjjJU 



•LipJl f 0)1 (<*► Hyl(5) 


2UbJl ^LpkVl 


r*r* - r*w 






















(Macrophages 3L»M5*Ji IjljIj 

_ — i 4 ~jL*JI 3^ . >S>Tl 4 t»al «T> - > 

5 4yj > 4 —»> 4alVfr»,4 |UmU 

J£J ^^4* 4 ^.Ml 1 ^ 

• l+*A wf^O wU >4 

y jjIjjlJi 5^-^SJ > 2 U 4 aLJi Lj^J^Ji -▼ 

(%J tZiUjJbfciJt J^*o b^UJi i 

\+*■ 1A4? 4-bJjJJ * I+a+a* 

A-mJ' a a>>• f«Ji 4iiakliil 1 U^LjJJ 

jl&j 444f l>4l< j SUaHjJI lAjljit > >aii 4 i«mi <T* >JLIj i jj d>^i>»t* ^jjUu^U' 

U If! ^k~J 3UL^ijJ« a L-uk Y < J-t 4_*iij OU^bt* JL& J>*^>J» 

. I*** >Uu^ ^Jjt 4JL>L4 Ji U^UJI liUJi V* Jli 4-*cIA j JJL-j j*« 

l5«ULywiII 4LoL^4^5LJt L*aI> 

■ ^b U ^Sju .i^aJif ^Aj j^ 4 »U 4 > «!* uLJVl JALjj JjUui 

^jji u 1 2u*4LJi au&ujt u^joi ^o*. j«)>k iChemokines tUUuS -t 

piC j-4 jl»w J ^L«un>V ij< ubjjibJ' ju* '>i >>u #A»JU&b 

a-kiiw*^Lun ji^wib 5 u^Lj ;j ijL- 4 i«itA^j-uo s Interleuklnsull^S> ajV i ^ 

»ui ^LJt jl*jK)» JjLtU^# 4iLbYL) ^>^V( b>L4j ^LUJt J^j J ++>' ^ >J 

.aucifcjji 

wu^»jjnJ( >• 4 a>«m ^a (Complements ^j^uSUJ* y JuW 1 *LJL- 

JJLm Jj^ia Ja I 4 J ^L^Y« JsUj y JUU ^jJU U^C^I tbUjjjVlj 

14 « 4 *Lj cUJi ^Jj» L»%*> JjLLU ^A ^UaJ l^jb/>K4 3biilj i+A»U— % ^U> Jlb^Vi 

. 1+ «lf ^ Jfc4l j 

3 ^ 1^11 3^aVi ou^ 3 j>j» ,> ^tyi 1 1 iitcrferon uUj>Ji>I jY» j 

b^WJ A 4jW » b^Wb ulij^^jYl Jdujy .j«M 4 I^i4»~i4 ja£ ^A) .ulMj^ailb 












<I/Uj jj' Jowwij OUjjjy* j-» fr>J rUi' ^U. ' 41 * 0 ) jju ^j>*i7U. «>^1 |«J j 2 UUm7< 


jli T iYij *«4nj U ,> j >17* 

Antibodies fL^Yt L-.iL- 


iZiLfci^TiV* j* ji JlJJ< J/Ll/ *?• *Ia— ^1^ JU*^J 

j£. IlujjJi oL j>SUJ’ j jjlS JIjjlJU B ibLJ* Sb^tLJl bV3Ji .• Antigens 

/II*» l4*b* jihj j uSJ oLj y LmJkIjVI) 

uLu]^j>u)i ji) Antibodies !4Luii^L>y< jiy^iiib^ io.Ju^jy< 

,wk)» j* i-jjjJi >u-*Y< *oa *U£J < Ig Immunoglobulins 3 lxUJ< 

^jJt bN^ JjUii U^.XJb jL*u!VL i .OU+W*»«bLu^*j ijLktfl ^Uu*Yl jUA^aj ► 


jun>jj / 14 JU. 1444^11 


ig<i 



***** ^ 



JftjLaj UJLy&lt i-JLJi 3 LjjU 4^U< bM*Jlj 

j>£Uft ^UiiYb ^>u 5 >4 JjV 



i jUJi^UnSi ^i>i (> >) j£a 


.»jL**7i !»L>»Vi J 4 _l»ij »liiV 


^Lc ( >■>;.. 4 !I ji JLxJi jJ y* > ji»»i7iVi SbjlJl U^bJl <«j» «iU jjj <«Hij>4»7>Vl j a JL^tj gji jULJ 
jrUii jjji* <117jj .hmW 1 4_uj»iJ' j^Vi LLuj^«7ij UxjjJi 2u>J' LLjl£7< jU- 


... 44 .171 j |»jJ' J >K4 Vt JjJkj „-)• »jLxm7< 


r*t. 


2Ubi7t 2Ujjl^i7 «Lp»Vt fslc AA 



















L^U'^ 

% 


3*\jux+2 1 m jS j3 3 JSL£* 



^ i ^4«U♦ j ^jJL» jl» pj » \ JL1 >3ii/ Ly> Ja ijLa ?il 

. 2 L*a)>LJ ' SLbLJ* b>>J' I^Uji (iijj .JL-JV«j jUjUa*!' 

f%— jkJ» J>Cb 

^■"i) ^LLjjJa jLuJi >3i >lj^Jt 

JUL^VIJ » 2 Q*ttli J-V-Jb 
. 3i ijiNh JiK^iJb w |4m>I J Jtf 

3^j |j | 

J*UjjV ^^jbUU J**J>4 jLit* f- —^ J£)) • 

JJL* JS^ JLmj ( ' T JLI) Sr I 

jUaJl •—w-J v ;(\T) «.!* -lcUjj jL*< fw- J* £!<>*)' 

JJuJt *»!» iLag^bj ,4j iLiu)< wsl'j j;U i i xj< J»LJuji> ' 

, 1 a Uj jl *J>* Jl^iUj jLu)' j 4 —»J>j J<a Am J*Lb;VI ' JlA J 

J* ^2^1*1' a ^kJi bai «/> V Jll»a |w> J* ^utg iiLl jV ^U4?< 4 ^aJ b 

. j» J i . 44? < v«4 » ^ uuS J Jdl> U^O 4 ii >\» » # jJK? U Ji ^ 4 . J J I ..141 1 (% — W 1 

jjUj ) ALuLiatt A.4,ujaV 1 JJliU JJ<a jLu (4*a*^ JJ j4k>^i jjlxuj 

la lb;Vl J*C ^*«V pJ* 4 >»Jf Jl J-Ujj ( j)| .... jAI* I 4 I C J*j bX* pji j .JLiuaV' w idU>Vl 

y Jj OaIJ JJJ')> < 4>>J« iiJLX4 %il>4 JLub jLA*l’ |W>J< j J ^btVi 

t 5 jLA<+f > |»L^>» V< 

J-j JaLJjYi Jam L*4 .iiJjua J*lbjl vJ <>4 I 4 U uLaK/JViUi .JaUjjVI ^Lblil 

_>'jl>.U bLUMliVt J- 4 -t JIIajU ?il*<i4» fL^V» ^>4jj .' jl£>a 1 blMXjViV<j iiLul< 

,3LJLJ» 

: Neutralization t JjUUi *> 

• blaLlb 1 U l im ^ 4a}\Za ^ ^L^V» 1 +j f%A* j! 

jLaJVi Ja I 4 A 44 I *-Uj <bL«jaLu>> jtW 1 4a14t Vu J*Lb;Vb 4 jLaJi ^L*g*V* ^>4J Jb jtdbj 




-j^ 1 jut* ^ 





















BmmEEmSSSme %3 


fL—►¥« Jlfc .^LJjkJ' *LLa ^j^dJi JjJl*- j|j. L^JL^'j jULJi ji j Lj}oJ» b 

. UliU Ji YaJ 1 I^JULaj ^ JjfJ* japJi ^4J j J l —i 

i Agglutination (^L^JY* ji) jj^Ql -T 
l«M jL^Ji ,wW! Jit AiUJI ^L^Vt 

.OLjk^jY* u JaUhJjY* W w* JLjjuJi j>xj 

jJ£U l+*4 jl*.*jJ* JL 14 !* JLa»J ^j) \-JUj 

^JLa \» >o Ji>J Ua wjjJma 

I44I4UY XJmjf.) \JukJa jJ£» I^La^o Ua jUJI 

♦Or JJLi) 2L^udJ(b^>JU 

(tK^)dj^(vr)J&& 



f 1 nil S*l £-• ~A — fl.Vl VLm jl 
Ij^i.l i : x iw y^ : 1 



1 Precipitation -T 

« uLak^jV • ^1 Ji La udKij 

JOA Jji JaL^lJ jl 

iLjti j^A. iLu)l ft to pj * J I 

* JLi J tU«rlj JJkA Jj£j j 

^V 4 ^J« Phagoote* 4 ^aia* u^>J< jl* 

•O* jSLi)^jljJl IJLA 

1 Lysis JUDt -t 

OimpkmnlsuUtUii > 2u»u> u^ijuU^ j/juL^iVi u 2 juk*it ^V< ju«2i 

- 4.»4aLJ< V+U I+j u >*>< ^UOIj 4aAa » JJbw ^>ajI 

t Antitoxin -0 

jJLA . Ji\JitT» fL^Y 1 Ja kZiUi ja ^j^£j j ^fiJU JaUjjYIj jjLmJi ^L-j^Yi ,»>aj 

^JLc. JLCU^J US . JILkjt ^i>j . yLmLL** \cLaj V^ao JaUu^oUaaaH OUS 

.( W JSLi) 2UiU< U^UJI JJbjA 


,yJi(U)J*Li 


r.t* -r.w 


*Lp»Yl fiXc. ^ * 










-j~J» J fU* Jlkl 


JlmjVt ^ jlflJfcll J+^ A-JI 


• AmijaJ* wJLolSJ 1 ^4 ,y:Ll«Jl}4»Jl ^ju JuS 

' J*j u^ 1 ***' J**# 

( ( jl ^ 4 LC.Lx-%J ■ • 

( A ^Clt < ^| 4. ~w , ^ f < | ^ a -~C ^^1 K^i< • 

Jfib U+Jmju m j^uj jjUJ J^Uju U*i» V| jULx* U+jM >• (*&jJ» J**&UUli j**LU-J» Jujl* 

i>^V« ^yfcLUl* I»iu;i? ^LUJ* J**J» ij ,*>«J 3 iHki wUJ* jij Jaaj J-**\lkJi Jjjl* j** JL»>tj 

. J>4*0 ^#UjI£ 0 v« ^Lkaj J 4 UIO (ImWII <jl*j 

I Aj^liIiH ji ^jjc ) ^a*4a1-*TI ^LcL 1*J< iVji 

Natural (non-specific or innate) immunity 

2UjU%*j 2UjUL»J dUUil| >— JL»Lk1*«U >a4ij .(%—>J» ^kj JUjcLAjJi JjL-jO ^Ji 

f>j JU# 3> 4 L-c.UjJ» JjL*>)' >jl* j j^ — J>► J JjL>o ^ ^1 ji u j^i j 

• JrtfKiiTiV* j» ubj^L^Jl J* J-ul* 
• U-* j-4*J Lm« lfc«> J jU^ t 4^. LUO 3 Uu >4-ij 

-ul**Oj jlUJ( JI* (%—»>j u 4 ^-juo J* ^*>4JK4 > jl*u iJyVi * IjjJi 1jl>> •» 

4-U >4*0 uLilO< j-U ^ ikW< I jj) <LmUVi JU-1* j . j. ul+F Li ibjjffjjju^l j44» j j|>*0 j 



<n j 


-jJ'-iUf 















iUJ 1 ji j [ mm\m LajIa JImJ 4 ^Ui< 4 >L^ ^Lj t > * I 

t utiijl f^lrui^y 1^*4* ^uaj ilW> 4 ^jlJ^J l iJuJt jj^iu jpjJ* J>a1i ji 44l—»V Li 

. 4-^>U 

.jWi^4^^^i^j>S^4li Jii JLc UjjJLi 4 jU i( J iVl V4-i ) £ ^ 

■ uUj^L^U 4IU4 Jl|4^ J >Jo ubj>W< j4 j^A|l ^4>J tf £* jjl -JJfc 

ui^j^S>.<iU> 4 j J^Ibj SLmJUI ul ;■>» jbuJ^ JjL> ^4 r ^LoaULioJ 1 ^ji^ 44 ^lj ~ ^ 

4 jJLkJ d>+~JLJJt ^JLI 4JHlJ ^4 44>A>4?t O^-kAY* ^>AJ fC> • 1 >4? 1 M 41 a < jJ» 4*0 jA? • ,*Loa Y* J 

. f4i»Wl £;Ia 4*0 j*A f LoA«J J/UjjJLo JA 4 UxjU^ J»14*4?‘ • JL4 

. I 4 ? 4.o.4a?> oUjJjY» j4Aj 44LUYU >wUj^4tf 413 La? 1 4»>4?i jiuy soilfliff -fc 

^4 a j>^loLi 4 . 144 ?* 43ll*j LiMa /»>a_j ,\a» t3^^ilaill 5.114^ ajIj^>^! J 

/uyi y 41 a> jj» oUjjXaa?* jjt ^>>a?i 

*A4j JjUj ^Uk! ^ a^^aaJ* olotSJ* .^aukj U *4| f UaJJ* 1 jla J*aj r^jjloJt Jill Il> *▼ 
f lU*J' ' Jla 1 ilikj j . JbU?* Ju*0 ^jJLa jLLk?U Ja 4jk*o< j^u Jxtlij JjV< J4 aI< 

Jaa»o aiAA*!# U ANU ^aA 0 UL 4 AJ J^U < 4 «OK?l aJ) ^JLa * J ^a 14j ^Ua3 4jL» 4AJL» j^A 

■ fcA.lJ uifjl UjiAJ O \.j 1 44 } > JJLft IJLO J . 1 a jiLUjl % >44? Jbj^UUb 

^)^ 4 A»J>aa^v4j jAUjj^A 2 jUa 1 inflammatory i^pcmse^l^VU^UbLL^Vi 

^?» 0 I 43 ? Y* J*<Hj .jjJuJ* ji 4 jU»Y« 4>>^j ^jji 3 LkmJVi olLJ 3Lkaa3 4jU»Y* JtSU J>a l^Ajj 
uL>S jl>4 1 .»*-o JJU ^Ali ^?| 2 Lj£*jJi 3La jVl iJUli uma ,3bL#Vl liy ui^JkUt j<>ai u|JLa 

UM4Ji ja Uj>kj 4,31 Histamine u ft iiU Vm*' *>j ^1*3}*? 3jl?>a?» *i> 4 ?» j* 

j 4 Laj< Jbjj J<> 4? 1 iJ 4 j . 4 >.o IaJ< * LaaJI ^jJI Li>-a j Mast cells 4 Uj,LaJ» U^UJt JJU iLAAKAl* 
fj>3 4^1 Ji >j Ji?3j 3 UjajJ» 4 j^jJl Ja JJ»>*d? 4 aja*i?» o» ) aaJ t?*j 4 ;>4-af 1 3ujajl?i 4aajY' 3U4Uu 
jji>4 ^?i 4>pb UjUXJJ 4JL3 LaI' j 4 0.1,4? 1 AJUJJ 1 4»>a?< ^LaJ \«o US ul^JV• JLSU ^ 3 La%UjV< 
iJu>jj 4? 4 uU?I • 1 >Aj * T* b)bJ nJj 4j jJ 1 4j4jVi jl^lA 3U3Ui . 4jL»«V’ 

.ubjjX*4?<j 4ojUJ* ^UaV< JJJlj 4jjlx« 2 >aaSn?i 4>aaI J< L«>UJ( Ji? oSj 

j^JYi UA 3 ^a>>V»( 4^44^4 jijUAt^U^UJ* »L4 jJ» iUW J< JVj>SU Jja^j U? 44LUVU 

.(NK) ^iAi>un 413u?» ummij 

Subdt ZUjjLHS ^Lp^Vl ^ Y 


r*t* 



















KfLji'i t » —-‘ j J U*M — t 

j>»j ■<— > 

HO f jjO jO **- 1 


n 


^ ) w/^Yb bUw-V< ( \*i) 

i ( 3LuluSa}l ji 2LaMoiiu4ll ) AdUtuSUl^ 4xLU)i i LuD 

Acquired (specific or adaptive immunity 

ii> yi l>Uj u* |wJ* jU <**~*J' wa< ^ gifrjj* jja»»i u ii? 

Su-cliljj* JjL->n >• 3iLUi JJJjJ * **+*~*~l JJ\ 3 ^Lk^ill 
2uiky«Vlj jjla ^4*nij >+U >1 «J< ^jlP' JJJj ^jLy ) 

j^u. j* ji a^-GSU)» 2 uluii The immune response su^luj* 

# 

i UAj jiyul* l <4 nini v* U 4 l «4 >C? ijH J* Jj 

5jL^< ^L^Vb ^LW* |i2bUl^li2LcLUIt ♦ 

Humoral or antibody-mediated immunity 

JJJJS j **Z#L« j Uj^JJLJlS ) iLJm OUj IP» j Jj\ i>»»7>V* jl»* ^LfrjJU ^Ikj 

Q<>LaW» ALjfcVl 3jU«l>J ( , ^JJM UjMj ) flmWt . Jl f4J 1 

• a*! GO 

b>UJt J>U4 .(WJl 4»>U^ ^1 A ^UU >44 JilS JU£ - > 

tfi - ^LJLc. 2uJU AjjUuJ 3bJL^ J£§) (% —>J> 1 JL* 4«oLJi 2UjLa^.JJ» 

t j<K>ViV< ^Jb. 3L 4ibJ< ^L-jjUmU' 3l J^ui Ujuaj .(Ibi JL^tj j>K«7>V 





4 1 M 4 


^-jH' iuf 























V* 
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jr 


iJ>>3 l,.^LUI< *IjM A lr%—t >j du L^^Ju 1 +j w ^L_W» 

^ J a-s^' a^jjLU-in ^ b-jj>j 5- 

Major histocompatibility nimpkx 

uUi^i* *ti...i j. 4tiitil j »Vbjb »it)* 4 »»■ 11 f 1 b)UJ< j«4> ^ -V 

*i»Ui jlLa 1 jbj>*J 5 i^ n U t bW 1 J^l* « 1 jjfcV' 4JL» .labfO .i j-“- M • •>»* ^1 ^j . j - -»i 

(MHC) j*j3« 

b)MI ,y;)Lli • LUJl —,jJ> MHC J* v» j«*wbVi Jtbjji j4 nbLJi «_«£j««Jl J"'• ■ .LUit juu 

.jliJi l|nl^» 4b»(«bj ji .i^ ..tl' 4 .« »1. f' 




i 


i-Sfi j-u. 


* 

: 


* 


-®f* *® 




Ijli I I .Ka; v 

jr bj~j' VlI j J I < *i f iLJI ”^ >JI i -* fi11 


: J..I.M : jU i i f |-.i-. 

ji\£M jin j*t“ J I i* 1 ^ 1 Jkjix> 

MHC 

2ua»)i 3 lcCU)> > 4,.^j' b w« jjj (w) JJL: 

MIH' ^ 4 y-;n j>ij 4 »J>*» j»j*m~z**i ib*>T|j iJbcLMj* 3ubLJ< u^uji^jj^j .r 

Jl>t JUJ JkMj p >kU l|Ucir> ^44>i jW* IJL4J ,kJjj <0 4>4iM< *. JLWI 

kI#LL«jK^iVl l^Wiw B 3L-JLJ* LjMW 1 i tZiLL^fcJ^ui ^c.jL» iLLij^j 

.MHC ^>4444 J> O Ala.4.i ^1 

4kiJ>^ 4kJLi JUM Y| J^>yJLjSM ^Lfe J >W ji T|_| i> JLC L>W < 3UilLJt UMW» . Aia^U} 

♦( MHC y VL^aI><• ^lJ§^ j J< UMWt 

2L»jU4Jb)Uyi^i^ jtfUSj >. ACL^J«j ^LWiiyL> 4 Uc *U.iw» B 3LJLJ» UMWmjlJ .1 
j* i^ ju gUu Plasma cells 2 u*j}LJ« uMW» ^t jluaIij 4 Million cells # 2 ujU 

sjS'JJ* UM>> ^^uij %-ijLWJ ^jJt 2Ljjli*Ut <*£jVi ^ jjJLi ^Ul #jLk*J' j^Vi 

(im»ll 4 LL 1 L* J-k j ijl ^LiJ< Jl jju^J ^Jjl ( 3LL« r • -T • ) 2Ub>U jjuJ 

• uLkImVi J>£j ^ILJU^ W iilki LLjnI SUitjMi LV- ^ll JjUJJ 5 




^alsJt £.Lp» Vt ^ £ 


Ml 










C LlA ill f^ifr 

- w xi i & 

(ij au^ajJ* 2U*j)LJl >jLaJ» J*ki -® 

A>4bJ * j + j £ 3 * ^ulJ* U^>Ji «UJj ^fcbJ 3b#^44?> uUj l£JI ^Li.» aj>>• OLk4***iVU ifatl^3 

.( 'A JSL£ ) v^L-t ji Ab>* *JbJ SuUiJ* ajl* ;44^1 j jlkju* J^Ol^HgkVt ajl* ^V^bib 
b\>J' ^iJLi 3Uli£Ji AjJi L*j 4JL*4 j^j AU*j^uJ' L»M>Ji 4 j>Sj iibk)< ^U>Vlj 

U^UJI 2Ul£i J-A JJ>U( oJLt Jjjij ijtbun ^LjnVLa 2L»L**Ji U)UJ' Ji* 3L^jkll 

0 

. 4 j 1 W < J>*J ^l£j Jr jj* jMjjiiJ 1 ^1 * ^UmmJY ^4^ ^JQUj Lriunj 2 » MM») 

.T ^uCJi a^u^an b*w« a^ih o*w* «a* suju- ^ a*uj» «o* 







B '-,'5U. > 05L. 

ijSljfl 


( ijUkJl pt—^tyb) <JoJUJt 4*tbJl ( >A) 


i Ikiau^jJt Lj^G^JU iUc.LUJl "iU>LiJ» i-cLLU 1 *u 

C ellular or cell' mediated immunity 

^VkLb-**Ji Al^i jj I AkLJt ^UjUUJJ» UNaI* 1+j 2U&LL*1' 

gkJi 4 4 ! 4 ^ 4 Lbi 3^jl3 A*i> giiyj .wlib^MVibU i3k>J< 3 u>L»^U«¥> l^a^STi ^Jt ( 4 * ^1^ 

4 ii»i 4 j uy*^Mt 4 ^ •>jla ^4 f^j js i^bLULt Receptors - *v ^4 k^i 

t^ij US 3LkVt jjj* j4jUil ^SUjj .uLujkIjY• Ja JLj^ij f^b JaLjjYI 


A>ki A^yX)l Jlil >(l 111 nI* ( ibLtj^kJl j' b^kLJi) jb ^4 4)* ^1LSJt J^i JU£ • ^ 

4.4 441 J» U^OJt J-^»a #t^Vi *J iM JLa*2jj (O i^jla wr J l ASSii <0 4 -c,NUjLi 

nU~ y MHC ji j- ^^bvi J»u3ji *>• giutt wjs^i jiik kiti juo # MIH 

l|jjU>> ^k 4 U^4 (% 4 i ji .4 4 444I4?* b)bJ} ^aj^LJi « LbJ( 




2LJLJ' Li^bJi JawjjJ -T 

j _t 4 «i - I || 4 JLA t 

Jk l D4 i>>jJ 

^ ^jLJ( /4^U • 

MHC J| £4 j^Yl Jftbjjl 

b^bJ‘ nb-* j4+*± JJlJ' 

btju^ * 4**aLJi 

waS j^tJt I JLA U CI>4 l^jJIni^ 

2L*JLU« U^UJl 4 ; ^ 

b^bJt iLl^iL < ^ ^LuS^IJ mJI ^yCJU Jl VbU ftbil >4t< I || 

jiUilUt* I || 3lJLJ i b^iWi ^4 j^O f%—<>i> > 14 ^ >“»U>Ijt ^Jl 4 jul> 3^liLJ> 

b* J^LJl J^ku-JV* j^j Jl^4> J pjJ • kJb^la JJL 4 I ^i*l #^S*i I 11 j 

^Jt tliLluS^4 £l>ii 4 jla ji^JftLi I 1 j 2LbLJ» bVbJ* ^>4U U£ 

1 JLcJmj 

. 4 ^k4. j»JLC.U 2ub»¥» Jl£* j4 U*aLJ» b^lMt • 

^uuji y auLitth a^jLji u^uj« >• ^>>Vi * • >i¥ • * s^«*£i» ^u* u*bh .u^r* • 

. 4LUckl>J 1 y 4U>1»J* iLcLUJ' v ^LJ‘ (±+j LJb 5 J B) iLoLJ* b^i>J< filialj (T^ 1 ) 

y SLJUkj^Jt b^UJtf 3b***bJt b5U> 4 Uj*i*J <NK> ^aiikn 203 bJl bW* • 

. 2bk«Z#LblSJb 2bbA*Jt U^o0» 

^Jb, jjj*j*J* (1)8 kU —*>j 11' bLJl ji StbUftfl 4LbLJ* bM*J» JljjLa -T 

^311 >I#iii4»4>Vii y ^ -^ y< w * ^ jjj M Am-~\i .-^t* - 

* Lib v *bklLb ^>4J \ 4 j\M ju^kiVb b^bJl 4 JLA ,U*iUdLbhfc ,^jk j 3 bjlbj—Jt bVbJi ji 

^ 4 — j Jmjh jJ j>j j<>-i» 4b~*>j < 5CU ? bjlb>-Jl U^o0» ji uj^bJ)) JJJi 

aujU*J^>wjij4!j.< performing proteinOL-» » Perforin 

.I 4 J> 4 j ^UbJl <l>ir>>4al y* Ji>j U 4 3bl<44?» b^UJ* k >.t>4 ulb> .bil*! 


»JX 


b&bu <^U 4 ili 

>>i, ^ 
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^▼ VLW ^ .4 


“V 


MHC 


: j 


TfjH^ <444 L <^lk 


<ft*U <4^ 

B 

J£.L«fcA <^jL* Ajli 


w -* 





SjI 


ft 
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€ 


<i:u <+;L;<*u. 
TC 


(iks-/ V,**JI) ijjJUJl «»LJI (\ *) l*Li 


<ULsJl 2 Lj^jI^AJ «Lp»Vt a!c 


r*r* -r*\«i 

















itpAUi c Ui'JI.Jr 



; jU ii 



ijd. I—Jl 4iLJI LJjJI 


ijtL-JI i^iUJI 
<*SUi L*iJI 1^ 
i*il+M W^UJij ilsUJI 


i*iUJI <*liJI 

o l j . 


; x :i’.ii ;.u> 

TC ifcUJi 


p tr5r^ 




»j£.\ —a <^jLs * >li 



^AjjX4 >1/1 

UiJl 

• <^aUI 

V1HC iL-r* 


A jt i "II *«.—»'■ ».»* 

^ M <1^1 yj | j* ^ II 

4. t . I. » 


iLU* 4iLJI U*iJI i>fiji 
l | tji*f 1 j^AJ <il uull L/}LiJL» 


i*jU}U*LJl^<L*U}IUU*L*^*^ (T‘)J^ 


i A t l^“,_,Vi l». .* » 

■ • • «• • 

( I vj) 3uJLJl Lj \>*2 • J^aJ jJ JujjJd' ^Uojh*-JY' « l— auiJ 1 fwb jt juu 

1 JkA LlWLtUJij ibJLJl b^UJtj 2b*jYt*H b^bJl u j yj*y+J' (1)8 

}\ 2b*LUit 3 ulk1^v» £*£» ji Jb*li Lvmphokins^u^>iuJai £Ub3jjj jijty jl* j*l3jY< 
J4 UJ4 ilt^Sj *jb»Jt fU^Vl jLu* Ja (B) 3LuLJt bibOi _4 Jj2 JUjuj .l«U*u 

*UUfc^LJ >\«» >3bjlA4 J)> * L^Vl j/<ki 4^/ J cy J alU^i^i ^UL-Jl j jjl^L^Ji b^bJt 

• 2U*bJl JU£ 4JbU« Jjj^c J* k>AlX.4J ibf* 










AxuJSL+ll AcLcaJI J_>-l ja 


flit*) Ji Jju Ja . 4jU» Jt jla iLJCi a yt *j La_iY 4j\k ■ 3> f mJ * Jia j**a U J^il uLu U C«if 

■ j..la.^a ^JLc J,JL»o ^4| 104 ) ±c.Ua . JlA <uY 

^LJjVI A.u:LWt AjLjLL^Vi 

Primary immune response 

.lift uU^Vy^ V a 'i V 1 ^ 1 U*W J^.IJL»JL*. Uaj+A LUIS^LWI jl+Wi UjlJc 

# _ 

?UnL»> Ji 3bjUc*lll bM*Ji > JL 4 J . LjI j 1 JLAj . Ajc. w ; a^«j* k+«aJ J JISJl 

j! J—•-> J Ji U jjJkLmJ A^JjVi 3UljKi>#V< jiil JJJjJj .J^Uui J wJI>fi J| 

JAij jLhLajVI Jjjujl g 1 ial ji jl»j CJipI UA #3LjlJl U^iWl J* 2L>Q| 

Aj jlJJt 4 ^ UJl^bfclwV> iAajCJI 4JL w j*%J1 

Secondary immune response 

• ju* Aaj^** J>Sj Ajafc Ls^J» 3U1W1—V* JI* . Ji >**Jt JJLSJl *LDi jbjQ i^4i JJl *11) i >^M<i U ii» 

• JJ 1 J* Jfti ji J*i J > 4 4l< JllSIJl jAAJlJ \+*A (IiJ U Lit* JJ 1 3 Ln jjj * JI 

JX U^UJI 4>aJj 

2UJCJ* 2b&LU)i 3blWI—Vi 

^ .Memory cells 

^>3* >J> i ;•*» « < .V * uUjUii j^ .S I 

•^r—UJ' o> o^tUIl l*JjU- 

U5U j-a JS ^Lc 3U*. ijM 
JjJtjkJl UM>j 3L*_.UJi a j-SijlJi 
a ji ton U*i. j* ja*>iJ' .3UiU»i 
UUi Y| jUi Y JuJLJt U*M«j iajUJt U*iJi ji ja*» ,VA* 3UcUalt a*l*IaaYl at&» jjCJ 
■;««)* J^la J»Vi 1^ ,t .«.i juk ji jj - ■■■»> ui;»<• j»^il a^SijJi jVi •**) >»« 

J J/44^1 jdiifi 1 JAJjJ i^SljJl b^> > 4 Ji> 44 ?* jilOi Jj m SLiCJi A^jU k^J 1 *Lbi 

**\J*+1 1 J JUJud* jUii Ji CJLU J |iAbj ^Lm2jYi j Uj JI A)j^4 

A-JLJ* b^ji j jujuJij 

Subdl AjJLlil <jL_>*Yl Jc, ^A 



ijyuJtj i-frUJi ( t \) JSL: 


r*t* -r.\«i 

















I 




• ••••••••••••••••«•••••••••• uliLJJi J* 3dlii ^4 - ' 

uIjiIaU* -J ii^T« -g uV^it^h ^Uil -u -• 

• ^ La^UJj I* ib-JLJ» byW< 3UjU%*U< g—*j -1 

jL* jjJL) « *j J > -j ijJJi -u fUu -i 

. ....*..I) 3LilJi b^bJi cuaj -r 

JU *J JV^Wt -g f bo >y 1 #JbkJt -• 

.2L»jU«jLn u)un -n 

T 3LGLJ» uyi+jt It JLbLJt b^bJi .1 

% > >4» -i ^GuJaJi <2LL> LU I -g 

. .. ji 4 U*cYlj ^Luli»j-J* UNbJi ftdkl+i 3bjU^U< UV^J* -1 

2uLiJ' T jLGLJ' bVbJ< -u * jl^Imm*)! T 2Uj£Jt b>bJI -i 

Jam U g a<»J^ - J ^U i*i jlI r 3biQl U^>J‘ -g 

•••»••••••.•«•»•••••••«••^U. #jJbkJ* l 4 ? UYbJ* J* m0 

Sb^iVl »JUO£ b^U #^«a£ 7< 3iA<aitM UM»J> «j 

Jam bjA«^ -J *»>U< JJU»5 JfcA Ap f jJt b^U -g 

I UJ JLc 

J j>LJ-JLi GfLyJt U^bJ / JU*Jl .ikU'i * 

^jjtj JLl& jJLJt JJy* J^ju «I#i 4jjLk*J' 2u**ljjLJi U^UJ' Ji jlUj ■ 

dLJ>I j^i. gla-alf ^Lc.« jl4>J* 
uV ) * »bf < Ja 4 ^ba L» ubS y uUbbJ 1 ^«bju j^iki ® 
^LUJt j\4#J( ^ • jji JfAjJk Mib 11 

ubiJC^a) 1 (b _ r Lt. *bJ»bJi jlaj ^U>‘iit< I SbiQi b^bJ) jIja* JLjJj ® 

Hi Mil MW 1 f rt WKt# 























jlajJi - V 

Li 3^LWfci»Y> - ^ 


uL>j^iJb i>^<1 < b)bJl ^ji ubj^Jl^yiVi jlilijM ® 

2jL**J' f i—^Vi £t>ii jjjLi ■ 
^LclW* ^ l >i | *>4 £^4jJl j ■ 

JyVi 4 4 mix! L> JLmJV 1 *-jL^j V ® 
ujb 4 jLaJi jitfu uUiJ< Jltij ® 

$ 2lJLJ» ^ ^JL*J IjU 

4^* *>444 4+Aa*~ ^U> ^Ul> Uj^4 J>>j -> 

OLyJl J4 * >*»*>4*4-t 
3bL« bub LJJI 3bL«i *f 
jLiVl ^jfc 3»>» j4i> -1 

AjIumJ* Lj^>J * *>4 >jYi j4ii - 0 

JbJyi SUiM^U) 1 ^aLUJi * \ 

ObUJ< 3 UjIa>4^> 44 !< ^LU)^ A ***£f 

T 3 LJLJI b^j B SLuUlt U*J*)t -r 

aujim b^jij suuj» 2 ^»uii .1 

uLb$^l>yyij •* 

J 4I44UJ 1 

2U>iCJi AaLUHj Vi ^ 1 ^tui* -V 

1 Ja JSJ j>-4A4J* U 0^* 

u< j^Lu? 1 -T uLyJt ^ ^£UJt - \ 

2 *.«4lih U*>J» -• 3 Uj£J* b)bJi -I 

u U 4 I 4 ?* Al—La» -A ubj^i^jVt -V 


*ULsdl $,Lp»Vl 




♦ % 


r*t* -r.n 











i Ja JS Jjl£• ^ 

-r juswi.t ^>«^2ii ijukn 

jVa-j* -a ^uiaj<aijuii u*w« -• 


i w4>' Jt.J 1 1 jla j4 4 iUuIi (^ niJfcT* j^j JSLU^ Vj^ 



t jl i^«f< |!i«W< j4 ^JUiJ 1 
f JLm)' UM j)Lj JuS -• 

^ib 4jl> 4il^i JVt 4 jIxxmV( ^uJj A^ 

f ^^JVi AjL nLmY* j^iUiii^i jjJ u • i 

1 ^L*jV^JVi kjlxlt«Vi »i J>i «T* ^jJl jjA J4 ^JiSl £JLjUfcll U • u 

$ >*VL> A)1^V< Ja p 4 jU> 5 jSlOft U^b>4 JLfJfJ^jJl jj jjt J JL>. 

jL*JYt ^ J*Vi £li _di !&». Ji*j^IN 4_,«_, .hTt icLUJ* JjUj w Juu ^Sii > 
wjL>^SLt4JL> V 4 jlx uLuIt l_)Mi*J uJluj^l AJImJi ui^ji «T< 

l%j .. jLajVi ^ 3l£LU)i 34> ^ UlA «,>«n iibjLuJ • t i«~if i u^j ^Sii Uj„ 



'.li 


I 


l|u2 


v* 






























»J*c. JfiiUdJl '4j£S y \ 

|V>uJbJ* w uS( O ) 

f Jj* b^U> *l>ii (W>)L» J— i»j ' 
» \i.-'-»^.Ti ^...^viJa^ 3 ••''* 

1»LojV< |iL JuS) ,ji>4J* uLwi k _ r Lc U^s*J« Ji^juj JuS 





r*t* -r.n 


VC 


ilabJt 2U$jliiAJ «Lp»Vt 



















^Ut yUl 



. '+ ' 








T w 





< ji JLC ijjli wJHall <**& I Jbk AjI^j Jk 

3jU Aj^jw^itUUJ* jjj JljjLo ■ 
DNA^j>Jt jAtaJiyjS^ j^ a 
2U-^ DNA -kcL^i iukjS ■ 

DNA »-JjJ Jb jjajJLoj ■ 

AkcUiJj 

3< $JJ» OLyLut^j >I»LJ ji ^ DNA^u jjyill gl >«.«._> 
<>*■»■ JilJ Ak yl g *JuSj BN A JjIaJjj^Lf ■ 

■il^JUI^i- 

■t ^ uaJl wuS>> Jl■ 

• l^ljj'j J/ljJalaJl J»>auj ■ 









































r*t. -r.n 


<ULsJl iU^jLUJ »Lp»VI fslc. 




I — * A~M«il' ■* -^j ^ 1 £j3JLj ji'jJ I U i a \jiT^T 1 <1 1 Al l ^ ^L> I^W j* - * -“ 

0 j^L Jjj J£ l \a^UI U j S Jjj J£J Ijii4i'iLi JL^ LJ^4il j man ^i^l - l^«£. Jjj Ji lU 

J 

AJLu*YI jjufe JJ> ^J-c. AjL*Y>j > ^>1^ ,>Jl>Ji aijjl J-o Ulc L^jLU dJLi* JL* *4j i >£uJl 
s^JLg; ^lkiJ wl rfi^itl ^j A^lj>Jl OUjImJI ^JL>jj , A^jIj>)I ljU> bnlI JU^jJ 

« c--Uu>J I .t^Lu I 

\4.»‘-v*> j-c ( J^*11 2 Lj1»J* * Lu2j' Ail i «.Wl^i jl2J j 

!Aj1*«3i ^ i!jLiii.^l iJLk- ^Lu2jV^ AliLi AjJLi* ^VSJ A-jl^IT* n i+rxj lLi3».i wV k±_Jl 

^ ^1 a 4 i.^fl jl V] :LjlajJl**.' I L U_>o 1 lj\i 4 J1 JJL> W>« • A il^- Vl 

S 4oJl j_^J* 1 ^4<M 1 4^*4 ^U LjLwJ jj-J I J UNA U*» j i J HM*jJ J Li£ j-4 

wUJ ji Ji^jjm^ 1 w^f * 3jJ£ L*>i juV wU^»Jt ji v ^»f 

r * 

^h!»L«^VI j jlA ^ ajvJ j Idl'i.!** LJu^i LA«*- t ► jj ^ ^ 

Wi4 j U'u j ^JlLc^Ji AjJLoj^jJI ^LaS^JI A/ 2 trt> V I^aa ^liwlT AJuLuU jgjlaj A^JLytVI 

wUjWI J^jsj s _^*J i •jLujjij^JI ^1 >*Vt J_j k ^ 4 . ULJi 1 AUJJj .dAaj^lJUj>US>-u «Uji DNA 

^ ON A ijl 5-iiJI -AljlcVI IJLA ^lai. ^la ^UJ* JjiJl j> ClLw^jVl ,> Ail V( ;A^I I 
^U/Sfi 3 lui1j-U ^UU3< ^Vij ^fl^l ’^Jij>3i 3^ufi >A DNA ji . auiij^n ult^uli J^>o 

A±bi ^Aj I Molecular Itiologv) ^| 3 aUi AiL~ JIUi jli3l^ Ai>i; 4 ir 

A ltA^> 3iJ L^~ « j/iTi ^ ^ illifjl i!jYL>m1I 



'- J 










^aDNA ji.jic. AljVt 


< Bacterial Transrormalion): j^JLJi J\ 

/UUJt JlS J** > ^TA flc ^k JA j>Cu j\ jLbuCJ J>^ ^Ju Jj 1 

jLij y 1 ui^JVi W U^4! 4 j«jjli (C»riffith I 

1 l 4 ® J Jfl uifjyi iLaMk4)l b^arfLJl J4 UiXkMA 4 ' JL« ) j< JLt 4tJ jLnj 

. W^JJV* >»4 — J J*jJJJ' «^J>4 l(Sl 4j - 

• I4-J^4 < 4><t>> Yj j^i yi UI4JV Lj ^il 1 ilbLi 1 Jijp 1 1 K I k «4^4 4 J ^L> • 

j'^411 ^ ju-c .CjUI (Si L»/ .u^o JUg JJLIi ^1 aSlii «Jj 

. mm f«ifc 1 K > Uj. \t .i 

• J* f «<>t* > »« i i%lk i jl^»J Li 1^11 > ^Jl ( S I Li^»it »i j* J >ilTI w v-* <Lc ^4K4 Qii» ® 

uJLjjjfc Ja»Y A^#Ji < K ) L^L t j v» <L ~ m«J* (S) U^Xj J) jJJJ* ^ > * ■>« .~»1 i *■ U-Lutj® 

j*H> 1 .<) . Ml>« 

<S) U j.««t ,i I4J o»j 1 ji^JiJi 

SjUJi ji <Uuj+ . 3u» 

ui IS) U^mXJU i— l*Ji 

iR) l^xji uJ! ca_ia» 

3 LmM Ij^LX* ^» 4 ^>>*i 
^.1 i^ aLUi «ju* ^U. JJLUl (S) 
LJ j '-• |tJj (j ^~.CiT > J>#LJl) 
SuJUjjJi i jL«J< J12mI iUuS 
(R)l 4> ^ tf M(S))A N 3^ 
JjA J-» *j5Ujj jtw xlj 

> . J^a, i*u 

4 ii*W'L >yfa J>**j 

JUfij i\i«tli (S) Uj*uSLdJ * 
UN A. j<* j>Ci~i V 4 *) o»j ijUJ 1 «a* 



ilj^M ( ) ) 


r*r* -y.w 

ir/ 






!■ 


2UbJl Aj^jLxU $,Lp»Yl 



p 













• DNA ju» 3U^3bJl jJY}L-Jl ^JLxj ji 4JuL_Ji jJLbJ* jj 

I 4 JU b^XJt w »ajL^> teMaJii) - JV 1 »> kifej^M JJljU iLy^kj wilij 

.# LiVi Ji«1* jLi ^1 a^i — 1 b^JLkU j ^joLJ < J^kJi ijlA j* *11I i f%Jb* 5 « ON A 

DNA ja #>*J» J* 4>»L»i JIDj JjUH *a DNA ji^Lc^i^c* >*Vi Jji jukj 

lJUl r* *4 m» j 1 ^4 3^4^ ^ wb l£ iljjjjj « IjLLJt ^4 UftlS vJLi jXj (%J J^xJ* »44 — jfjJ< 

1 A ^ ...l-fct> A 

» 

}Utl VJLxb DNA j-x J^l>o JL*. jjJLiJi 4i <%jjji j , ub.lt UjlIc. SLijjnJJi 4 -JL* 

jk£ p>j v Aii V| (Itaixyrifainuclcast*) jj *jl* ^jj 

uJLI^J |%j jjV 1 1 ■ 14 > 3LLkWl iLitl JI 3iU)l J*U^t Ujua 4ii JL> j jLilj . KN \ ji 

* UUj<;>J» jjUJ* >a DNA ji oS>4 l+* J>x-Ji 
(Bacteriophages >: k^wSLJiuUiV - v 
b^XJl wUiV Mj^i 1 ^1 3Lji jj)• 2jL*)i jA DNA ji <JL^ >£»* JJi JJLAj 

J^yj jJlM tLT k ^JLkiwt jjJ* £ Lift) I jl Jlf J JJ J-4 jiS JLA) « ( jL^LbMl PHagC* £ Li ) 

3b^>>CJl 3i«IWl^ Jid>« > jjJi JijJi 3 U^jU j ^CJ jlUjj 4j iki^i ^uj Ji^i.j DNA ^4 

SuLxIi ^xiuj 3bJt 4 *LWLi jLdut j4 3Uu*i J TT ^Jl jx jl&j 4U» ^ Jkij * l*-> 

3k f 4J M ji) U #iU J» £-b*» >J» j^j * JjjSbJt J 4 JU . u . .fc » jl+b* jygj . 3u^XJ 1 

. OU. 4 JN ^JLa J)3m UbjbttbJt 4 _*!>»?< J*» by (ii>4 

• Uj ^ jjLc, J-xjuY ^jJM Jk4u UJ J>b« US ) jjU-*>Ul» 4U«SJi ^ J»Jb DNA J» J4j 

• DNA mmS jJ J^jliV a ^ jj jli ji US * 

i *m» ( T JL« ) 3UU Uj^ xi # 1 ^yi • ^jlaI C Hum* ) jn«tl>j I HcTshy) ^^ Jkij 

l ^ ««* i%b £ < L+ J • Uj^aSJLi ; ^4w jjJb DNA (%^A/b Uli 

J>b ^Jk %-+U {14? 1 j JJU* >UJ 1 J*4 JS ilS) b Ulij UjbJbJ* 3l4»> l^^J 1 J 14 I 

^Jl Jxj JLJ LaJjUj DNA JS ji UjjjpbJi >jut *iJUb Zsj4 l*i JLij • 3u f+~£, J * UMxJi £jLxj 

DNA ji ji j4 Jii V| b^>*S J l J* 1 jb j^j j4 J^jlj (U 1^4 41 . 3b ^UXJ 1 3ijl kI i J-x * j 

. j jujlx bLtj^l 4 lb Ji I 4 a#. k j| 3b^bLJi u > 1 W 1 J) j>ju jjJi >A 









V. 










«I11 J jiV* J» >ft ~UJ» Jj^S-J* J>>wJ• wjLm S~.*^Vij 

DM A. j4 Jf£u • ylf^Y* b^Xj 4 mm #L*J' 

«>A LJ» Jt .wjLk^J* Vj*!*; 4*jJ> ^Uj\U< uL^lVufYt ^jA U>^i Uj* .k>V 

tDNA J* *>U* £U**JI JS Ja 

ji Jj ^ DNA J^juV OL*j^,*aJi w *-mu JJUa jV JJJaj ^LJIa J*>«•/< t jla 2l^u*y»j 

l^b 1 JLflki JUSLJU ^,jijJI ^JLl j* Yj 4 l *Jdk A**J»j|Il AAtftJt ^A KN A 

2UbJl Aj^jLlil *Lp»Vl ^ ♦ A 


r*r* - r*w 





























u » n x j j«ii £ 

DN \ ji jS\j jV‘ ^L»* tl*j>»i 4^J* iJOsJjJ* t^L** jjJl «^kj, #U»Ji ;>—» • ^JL# '« jj* j>Sj 

.Lj^j j liW* jfitf JD iiUll 

• b^iklt I)N A 2 u*S - r 

_kHMA -.»j-.n t.i.n >*DNAji> >biU JJi JUk 

4Lx*S ^Ui jla4 . 2 bjL*I* V 44 ' ju» j ( gb* jJ» JX* ) JjtSU 3b» uW< U^>Ji a«r*Wi 

. 2UjL*l« ^ I441 jl^j U^UJ* 

ju* j» ( ~LL«Y» ) 2u*»b»Jt UM>Ji j uW) ^ I)NA 3 Ui S SLijli* ju^j 

DNA JjUj ( gU*V») DNAf^sji 



. nji< JS J/>kj Jt ^aj »JJ «U>* g <1 « m g^4 iUJi UL*j jl>jl>J» j^ ili j| >\i» j 

L4mJ J£ 4»*J»j>J» *jUJ< J|j Yjj 4_),uWl 3UL»Jl >4^1 3Ul>*j>l* uU>U»Ji 

Jlil * 4 ^ >•> **U£ J*aj J-b j>-J» J» ^iuj U4 y » ja ^41jV 

. b)UJ( jbiij JC 1 * UjUi DNA j>L Lmj * UMW< J-p*» j y IfjUJ 5Jlc.» j I 44 xm 


DNA 


^4Xi DNA ji jLuL^Y l y^J AJ Jl «1}UA g> x* j^Ul ^4 uij i<iii 4W> Jilji JLa4 

DNA w^ljj ^JLt 2Jjl>*4 j4 jljjuJ* JkiU»j 4 4JL*JL» 

^UCJi uU>U 4M jL^yi i»b ji juV DNA *Sjj* ^p W>J r-*><4J j .41 gi>*i wjj 

jS— t uUjlU 3^)0^ 2juii>Ji>J Jl >u j . «j>jujDN A j>£J - t 

<uALj 3 lk »»>j 4 ^>4X«j< DNA)OlJUi>JS>4i^JU JlI(l(‘OW 1‘ihoseI j^ijj 

d, > 4A Lj ^LlaJl^J lift*) jJ AaJjV^ JL£l^Ul ^4 4i>ljj jSLmJ » ^ 4L-~* 1>J I 4jj^ 

jj> ki4j^*A^ JL>» 1 j^lj JJ jILJ< ^ ^ jV< ijJLi 

uUul4 j»i ji .(C) Cytokine ji <1 >Th\mini »jl»ij|i Upji jj Pyrimidine 

(OGuaninc. ji (AlAdeninc^i^^^^UJi ji Purine j^li 

4LL*4UJi ^>4>>< Jli DNA j^aJi l^>iyi>> OtJUJ>*!£>**} I .i^JU ju^ - T 

jS~~ <%jkj JjjjSJ* i;i M A 44 AL 4 J 4i*jt>J JfluJ>J JuJ • JL*.< ^ ^ 0 f%2j #j-U 



VA 




-j^ 1 jut* ^ 









jitat JSmJ jilaj - lj J* 4*J JiLyJ jjJl ^ JCw ) 

1*A) J>J/£fl 9 3lUr> ^4 4j JL>^j4j< ^aA 4J <J^UX» ^ (iAj 4 uUm)I 

r j^JI i^JLi 3In 11 jA 3l IjILi Oil JmmSj^JUA 4x^»K4 j Aibl^i J . 1 ># ® 

jl*>Ij wJL^ U*U ^ju«j^-J' j Ju j>**J* jlc. <>J ui 4 Sljl+ili jlU j£~}\ 

•uUm^ j£*m JlbA 

jfixl i . * 11 J UjL«^a j^JujY' 3b>ix4?» *ji juj >US i jjlc J>SLj ON A JLu/> J£ - r 

^U> J >*x > .* 11 J ^JjLn4 j4 j ^>X 4* I JJL£ j . 

C» — C V \—T. J* -;-" ?t 

(Franklin)j>*tfui> 1 * 1 x*#bk^i J#L-i>jji>• DNA^jJ pun J*J jJ» #U> jUIj-I 

4 . 4 \aJ i > jla ^lj , ijULJl DNA Ja *u»j>&1J jj-u Jj^ !> X 3uull J3uU< 

)i^a ^Uj »- m ^ \ 3Ulm>I >V<mI 44A Lib U« <0 /J ub ul!u^> ^ «j* jjlU J^i>\ 3 uLL i j/4i 
^ «jl j^lLi lj^k« J i«H i<p u/ mU . i JJCm jX. uU)lii I 4 I 4 IW 1 ^IfMH Jcyli 

4^(belix)bJy jl J*-* JLa^uDNA »j> j« o2lj. ijUJJi ^iu DNA 

^jM JU*>j «JU—>A jX— J£*a J» ^Lt V^J j j>-nJ» ijaw^ij US . .U>W* Jjln ^Lc, iJL*b£* J>£j 

wJ>U 1 jXkJ jU XL/ J ij^Uj • J^'jJ' 4^> jjUb> j^bJJi jlcIjulJ 1 JLkJJj wJ>U' 3u*»;L>J‘ <j-»J> 

DNA. ^4 b 4 4^i Ji 

^ 3L^ Uni) uU^U<h < i<y # UWi > «>Aj jUm Ulj DN A j^m> jjft u ji juu 
jii DNA iuX p J>mU wj j 4 jU j* Jji ji V|. DNA •*£>* (model) 

jiUJ^ J* Ola ~&jZjj (Watson & CYick) *ibj£j jUIUli 

<«JLJl uU3 lUu*. jlc)jjl) 1 JJU3 LUj 4 <%UJ» jjUk~>*Jij ^SUJ' VX^A JJUj (%L>JlS 

• (r JX£) 

# # 

JLJ Ji . jyjj>4 4 —Kj Ua*j y ji ^j^nJlDb lln*j ja J^jjV* Ja U‘ £>jJ' j>Cbj 

JS 3>b»jjJUJi JLt*>iJ« jr<jji ^ij .J^UjjXJ* Ja jt %ujV» jlc»>a)' Ja jl>>> j 

U* Ui-j . ,>*# jUUjtj w*. -W'W 

U 1 ** . * !' *^' a^t>in jjj js ui ‘-‘t ** - j (^ Jti) «W'ij 

bjUU jjL |%LJi uUji W U>a JU w »ibU ub J >*>ij . ia>ij iUU ulj 3JLA.bk ^U. jjlxj jUJi 

DNA 4 jj> jl jlUi Jk w Un-J* 3UU^nll tJ ^Ju DNA LUjj^ JjXj j 

4^bJl 1 1 ^ 


Y*Y# - 








J 











-1U J&i j*-U'j Jlj *■ / >■«*>(V4- Jttj ujC3 

SkJLtfW <L*i>Ul ji ^.xi VJ t <-S'JU C>c) UAjl*- I j^Sj DNA «J 

.(r Jti) jOa J>C I)N A Jkfj-6 ^U#J« A-J' w> 0 (*4j J#jB' *>M 

4w>U> l _^t U JS ^ uloJ>JS^i j.If jl»>j i*i u >»»< I Jom ) . i“i>j J£S DNA (*L~ Jli t 

jUuJj j+Lxjj*i ja jfCa ( ft > -J>U’ j» <~*-f - DNA jfji+- $i «-J ji j>CiJ -l*.i>m 

. (l js>m i wjyu* *<if jUaj DNA jiii ■ i 



DNA JiLi) 


>>> 

«' 

































DNA 


• •• 










DNA 3L*4S > a/ IJi> i ^LJbV< ijLJ ji Jui 

*J—»V* JJ 0 ^ #JUJk> 3^1^ JS JjuLumJ l^J 
^4 js jUi suiwu ^j>nou>w» 

Ji £J4>4J* J* «lb/j J 

l*J J5 Uj 4JL~j wr Lc J >* X) . DNA 4j*jt^~aJ* 

jrtLu^ mJ 1 Jj ^jlj^l uU^bu) 1 4af L^» 

tj'JUJ> r J£>b)» vjUJ J\J . 4UI&U jbjJo 

jLLiV 4-«jNJ‘ b#U>U*J' ^>j j£ ^ 

> JLci>«Jt ub Jtf 14) *i*k . JjUU)« 


±*jj~L3 1 jti 5... A - A - T - C • C - ... 3 


1 mJjJ J>Sj I444 Jal£j ^1 


j~fc *3 u tH* 3... T - T - A - G - G - ../5 
J*AJ J* jJUj U 4 JU Lj« J^k . J^. DNA 

** >>b aULJi flJ jlaJ9 . 444 J4ICJ ±% j ^UiY 

• Jili ^4 JLlbll yjLabJ* Jm* JLJJkiJi 


DNA •-»-i -~jJ jUjjjVl 


jliij gM*tl • iLJW 1 »—ll it I j^Jlj ul>4J 1 Jj iJkA hit* l •» I J4l£j l)N \ g ml » 

. jj.»>*J> Jkum .‘u;,i. > 

wJ>U' l>N A-lu , licaM*s) r J>iJ'OUj>i! ryu - t 

J-tajp-iJ' jJ A»J«^W J-J ftl 1 *...»■ JajI ^—Ci JAIij ,J ■■ _! h I «<■■■»' 

■ *JUJ» y 4,.,...,». j>u. j* jJUZil I 4 . J>« ; > JA 


r.t* - r*\«i 


2UbJl *Lp»Vl 


nr 

















a*u»u jujj DNA Ala »u^ (DN A'Polymerases) i>«ui uiw>i! ^ -f 

i juj i AALA* iw^j. .u■>.*»)< I)NA 3 AjI^JJi yi j^»V' -uu 

# 

3u.^u>- jjujJJ* *JLC.La)* ji Vj» juV nUiWl 

. ( 0 JSL1 ) oJLt 



i r t \ 

DNA *j*Lju(o) 

JUJLkI' '3 jLkjI 5 -LmulB JL**Ij «bJl ^ J^aj 

J>£-» UAJLa.* jlji I l a— jb;>>Uyj» DNA wJ>1 ^Uj^ Jt Li j£j J1 jJJ j * jjLJ J>>o jjJ< 

^Lc .j . 3^1 5 ^ji jLkjV i ^yi - 5^1! 3 #LkJi 

JL* V 3 ilxiji Jlf i <«Jj DNA J—aj <-J>U' (U>j| Joj UjuaA JAIj 


'5 ^V jllTi J^ v< u ;j‘ n ^ f> J J.rKv * n 

JjlxjV JU j ji V| 3 iUl+J' j! i bl» \kj wJ>U» #>«1J> fU>i| 

1 JLA jU Ijjj i 5 4 3 iUjl Ja44U V #>«JLJ< jV «±il!ij • j-^V» Jaj^UJ 2UmJJU 

y j^ jJa .UJijj (O , 3 ^ 5 >Lpo» j^*a^ aiaJ JSJ1 tJ JLc. jjtJ JajjJJi 

.(n JSL1 ) (DNA ligasct J+jjJ* <^**11 

DN A IjA jl>> lj ij j> ^u«» JS />>» uiji> ^ DN A ^U~> i i - 

j-fJ» Jl JLUt iLui Jl JU£ DNA gmJ * JUJJ . ^Vi Jl ^|}l 

jJu u l+Jrtn duU^j ji V* £Jjj*§ «J>I JSL1 JL* ju*>j DNA * JJL* j'jJJi i^LJy u« 

DNA. *JjJ* jwi IfrjJx. <JUj iLiil JLX 3Ul*»U • LUJLi J<ail * J jjNJ< I JL4j « 



# 









































DNA ^Ua;(l) 




DNA 


^LaJLlj uiJk>j j^Cj 4JL»^L» uLly ) uiJ&— ju*£j uUS^Jl J5 

^ 3LauuJ< (ln>Wl i ;< /> Ja » 4l~Uf ^A4 ( 4*j j j-J i ^-»U^ Vi j . JmU j^J'j LUJl£ # ;^CU 

( j JmJuji ) 3Uuj>^ jjlcIJ •* * • j* >Uj .JJJi DNA juLjV j 3biJLWi 

^ Jaju jV JJJij . 4 -i^JLJ* 3 UL»Ji J>>^' DNA ^>j JS ual 

aUJuJb ^Uj ji jl>4J DNA jU ^i ^| 4 jIL-»VUj « 3UmUa)i ub^iLJt • ^UaALuJi 

uU>UJi ^ ij —*aj «Jjl>o ji 4 >SUj DNA Ji —ali ^ij .fU^Yb • 3ubU^SJi J#U£^Ji 

• 4—L>J* iiL—J j>J # ^ >U» Jil J—iu 4JL& > JUft L** .4J 

DNA J| j*I_4 *4ji ¥1 JC DNA *^>pJ £ul»J JiYi <£JU* ji %£1D j*i 

Jji J*# ^iUah '4—JUJi Ui «J*I jJjt tL> l*J J>£» 4^)0 ji Ji j —aj V* ^Lc. J£ «Zii>*aJ * >JkA 4—i>Ji 
OUjjJ' I 4 IU JLU> DNA J*aj Uj>jI Y • 4a.>*>* 4 J*LI—J iMaVt 4-Jbc. i* Ulj Jl 

>v DNA j* 4 aJLJi jiiuun <%aU 3 ^ >ai DNA ligates) JajjJi 

*UbJl $,Lp»Yl (qlc 



Y*Y* - Y* W 




















. ktf LJi «. jj*J< Jib u y »juj >b£ >kj l+l.u*—i 


wJ>L’ I J*# Jl <k ^L& j JL^t 1 4Uj< j^Ji uU>U4>» ji j>j s _ r Jk. DNA ^> r *c. £ U*4*j 

j^L*V wJUS 4<t J» kL»jjJY» J1L» < >U~»itl -4b Jjj J>UijJJ< jl^« Jli UJUftf > yjj-*H 

> Jl+ijjj* > kJL*> Ij| Vi 4 -^N-#i JIUj -4b JSjI Jlli .JjUUJ! J+jjJJi _4bJ< 

^4 J^44 IftjjJ #j>4 ^Ifi, JU*>j kl—j^*4J» ^ 4ai T 4kiij>Jl jiJ . CJ>I • & 2 >*>' *>-•* 

4Ui> ,jkj . RN A Jmjm ^ i «n j£ I a i j ^jJi j>Ji j*» jjj y Jjum j^Ui ^Uitj. KN A 

. I 4 J J>>j 3u»J< tjUji&Q j>)* kLJJJ yj/Jt wJ^UU 


Sl^iUCiLJ/l^DNA 


4li U;^ < 1 |J . ki 4 Lb 144 (%x’Jb yj>4wJ>I JSLU jl»>> j #*>*f 1 bLJji DNA ji b>Si ji ju-# 

j-*>i jl: ^k (Kscherichia coliijV>s b^bSbj ^uji DNA <»> jsui 

• JjA* t sJ'** <J\ V’ J—m V b -4> 4 k >J> J>fc» Ubi ♦ |%4 M 4)>b 

1 . 1 WI ^ 1 Ji4t bjfj 441m 1 4 ul^4 iJk 4<oli ^k JJI DN A 

. (v jsbi) ^lii y % 1>4 4 j-K ir * UJJb (jla j-kbj • 

4 jiji>^T* DNA ulb^ j4 ^Si ji ^k b^ulJi jlii U liLlVbj 

us ^ j uiib ^jL-t (* k k* Plasmids J#uu4j>j I4U* jjll^i 2L*^juJi 

<uM ^k Lib ^Jjl I 4 J ijjj»>j+Jl J/l JU4j VmJ 1 4j^-UJLJ» b^UJt -4 cU4j 5 . jlaj U*fc J 

b^xXJ 1 b^iWt bfilk utJkij^b Jl 4 i|j J4LLJI 1JLA ft Ukl< Jlkjj k I4J ^ftkiyI DNA 

.J#'JU4j)LJt JJL» ^*4 #jmUS jb J>-4jO» * 4.144 

ju^jJ ^ *) * DNA uLIj^j 

kWT< U>JU>S>MftJ t 

Jib 4Ub ^b^a) 

kj 1 4 S . bLJji >!*>«}* 

«j UiVk. k'J^4j^CJ< 4j->J 

btojj* I 4 IS bl g4 L 4, 4 » J4) 

Jki j^i ba7i V DNA ^ bpu 

- V*** 


-*-***' ijj t* ^ 

















«J Jj* & jj JS ji JLiuAJj . L** l~fl-»> • Uk* i * j-J* «L/LuLj*ax UV> ^4 u\ L >ii ^1 

jljjuJU ikJ«jiy ii£ 4ji V| >^V< Jft j]*J\ aJjlx » j*§ jlUj DN A ^ jlx i j 

jS ^4 SbjUk 3u<^ ^ #iU j>«xj jjjtj (Chromatin) ^ 4^1 u u>su j -4 

Ulijlll >4^ I jj J* J>JU I (*mm <k t J I ^ NI A J J Jmd * ^jA 

uUJj^J< ^4 jjjlx 4 ^£.f«jK4 3 lj^« t uLujInonHisloncI ^ j (histoneI 

j^Jj IArj»iniiH‘)jiu^ji j4 ^ >jui ^ i * 

PH 1 j#Vi jLk jmu»J» (K) ^UbbJt J«xij . (Lvsinel 

fj 1 JjLk**^* J1 x»4x»j Jttoj ^4 «ltfi ^U:j * #Utx ^4 iZiUaw iulxll jLjJi 

. #ulx ji ^ 3 U»%ki LbU*£j *-j Li >^4? 1 JU^>jj 4 4 _Jl— JLk^* ^JU: j DN A 


^ 3Lillx* # jujus Jullij wbj * wU*jj>J» ^ 3^ #1*444 3u > 4> > 4 3lJ>1—+!< ^ J>J(j 

i^j; <;jJ «.adl ( #4Uxi ^p «U/ ’ j>i ) uUfJj^Jl j4<» J 4 II 

li| U J OKI ^1 3 j# iU nTt uUJj^Jl jku J 4 II Ui 4 #DN A ^JnJ ^1 1 (4jLfc nlI 

. Y ^i OU#jby<jOUJ j>*lt J KN A 4 Lu «> (DN A Code) DN A #>k£ Lkitf 

DN A >*d* * J-LJ ^Cii 4#i L>j^>4 1 14 ^ v >i >■» 1 ^ JLJ)U 3j, >m*W • 3U L W ' j ^«x j 

La uli/«»4hj 4 ^4 t V 4 I >k J—^kjiiT* 14 J>4> j» JU4' ^L& LbUjjjxh j JlA Jj Jl 

La jJUj ^ jt 1 j 3ul*Ji #1 >i j^-x UJ 3 lL#>Wi b#UjjjxJ* >jl* JJU-J jj-J 1 J** 

r - T ♦>• 

J >x > 4*ii ^4 > 1 DNA «j j-x ji > 4 ^ 4 ?' j>4j jju»3J( j— i»i» oil j 

# 

^Ji j>j u» (a j&^,) (nudeosomts) *Ju>_*aS>^Ji j> JUi» u>£* j>".-<>i j* >Ju. >♦»..» 

■*;■*• j~ -~* ^4 ► 2 y <••.••• j^AJf (* -i»_l Jl Jy>2l 4jl Vj.uljj ; .If DNA > J _►> J>I» 

j^«l4 JS jU^4Mj. ^kxJ ' \ 41 k 4 i £4 (|>4 m) ^ # ^4 4 Ail# wU>—wliix J\b > 04 ) J 4 

^los >0 jjJLj oulJUJ' Ol4>*»>Jk£>4LJl Ok ^i J / > LU ^ ? * J >laJ’ ^! DNA «J j j :r JfeLSL# w >- r J 


* i>U)• Uj^Oij % — 4 )> jm <x. i>>A#^ mS 3b#lx JLm 

■ — 1 V illLxJ 1 jjO ^^JLc. DNA #Jj^Lj UJ04j 4 4 iiit4 4ji 4J| jImJ ^4*1 JLl# jmOSUJi j 

j* jJYi^Lt^aSLj»j jilaJy* •jLA4iik 4 > ! u4#j. 4*11 j-ki jioujjbyt 

KNA. ji DNA •LbJ.-Jitt DNA>u j< jj 


3uLjdl oU^jHU ^LjjxYI (qlc \ \ *\ 


r*r* -r*w 
























Ml* A 



i jy~* (* ^) JSi« 



*i olJLA*- ^ DN A Ji o' («-»*) 


^>bfc«Jl ^S>3 


•jk«>< genome) ^..wi .>>>».»n ,%*.< suiw > i *>»>«d DNA js ^ljuj j>u.»ji js ju^j 

OLajLu JL-kJL»0 l+J j£*J 3 jJU JA > ^ v V f U. ^ J>1>> LJ» JSUj .u! I »J 

^ DNA uLj^ uLL«Jt mmjjJIjJi < u<)iVi jJbj Lm RNAjDNA ^ 


« Udi 4**jNJi ^/UJLLJl Jam JU>JI Ja JUJkiJlfc . > JJa « ljJ*V Jam UmJ L*L» jjl* JUalj 

rKNA «^>juj>j&>dJJt vtLuJ Ji4dUiJ) j^4>o ^ — r *j • 4^yjj>j JUS/! 

« LajI 3 UJum<V> Ja>o jJ» Jdt LJ* tKN A j « La Jl J^ju jJ» 

jJkxU 1 KNA « Lu Jt 4 J f 4—+ 1 1 JLuWl J1 4 J Jlj • *La 

>+* ^LJ* Ui . AduLtJi wkjlXa^JLi LiLLjjkIi Ji%V* Ji JJi Jlj 2t>il' uiiii>i» Jl U> v >akIi 

ji KNA #LLJ JU2 v DNA »i>*i ja jlh^< ^ j>1^lj« J>l jLUj . 2 Uk*u>)i 

• j^JLSJt 4 j jaa ^\ 4 jn>L^ ^ LJjU Lai V| #LmVi Ji JUJaJt l||li j aUJ j>dJ< 















tjjSH+Ji DNA 

4< >-J« Liji V| , iiU i jl*> »j ii AJL>Ji ^ >» fUi*4 

AAW» I 4 J*J 30 ^Jl ubfL^t j KNA *U*J 2 Lu» 1 *JI j—J J* ulW) Ilk J*»>o 

4- > L > J» ^Lbl J> J; U *>Jl 4JLA jw*J J* JUJUJt !>>j ji J* ^j JiU*Sb 

• ^/b> > >*>$ I l j 

jiMU Jiljt^CJl J* jljjuJ* «ULa ji DNA 3lut »jlc 1 >bJ* JjUjUj 2L*i>> JijLa) j 

# 

jjUj ji )CU AJ£l*1\ 2LiLi 4 J> j jJlIA , ^Jilj ^ Jity ‘ *JJk 4 >>11 Jill jjjJl JljUj JUyJJl 
. JiUadb^i Jk^l « ^ i ja \ ♦ •«• ♦ • j^Cj A-C»-A-A-(» ^UJl ^uIi Jit jlJ>U£>^Ji 

.4 „ji JJL»j V JlLuUJt j4 4 ^a£ j ^iUll I JLfc j 


l^j b Ujfcif DNA Jv*#1 

^i bbxt ^b>W I 1 j|l* JiLbLu^J* w voaj Jfti^l»i jlul 4 --J^loJl JiLyb^W* ^|i 4 jlJ»YU 

4j jSUj ^jmJi Uuj1*1 1 4 J 1 jjk« J-ul >»§ . J1 *j V DNA >• 2^ bj -**1 3 u S ^yLc. j>Jo jtjJJt 
^i>>»?* j^kJi ^ DNA ji SL^ij^Ji • Ulo «u»v DNA Jit jujJ uuJi 3 ui^j 

J* .Erfcifr i> jjL« 2L4S ji >)* j 4 j 4 V*i>£j JiLJJ j JLC. ji . ^y>J» JjlOt jlajJ ;t jla*j ii^u. I4I 
>^Si ji i>j JU4I1 Jm« ^jkj • JlJij^Ji * Lb i jJlJ J«xi ^aIi ^ jij^lij JiLLJt jd JS ^ DNA 

jji 1 ja T • JiU3 DNA jd ,jk ibV> j>bJ Lm> jJLULJi jij^ ^ jl^>j j>Jm 

• JjJj^jJt j* JJi 3 u»l JlJ J jju jLj^U* jjLi Jt^*»jt 1 jl 4 J» ja dUjJLJi b)iWi lij^jdJi 2 u*£Jt 

^jba|i ji * -* > I LS • /l) ulji< idiYt .Irdilt^ 1 Jt J 4 JU 1 4l JdAd^iJ JjJl DN A jid|l jlS ;J 

j^Jki jULUlt KNA) *Lb iajlLc ijuj ji^u^Ht jSUVi^t Jrfjlft! J1 *j DNA JULU 


• J**3J**' #Uj ^ 


Mutations J>ljblali 


JLi L+* • < L^a A JiUl** ? L»g>JU)t 2Lblj>l» >jj' 3 bu.Ua ^ bdb 4 jblaJ' Ju>&i j£L*j 

JU^Vt ^jju ^jjb. 3lbjtjb TitU ijl 3>au» i;iUI» jiialj * ^y>J ' JlilOt JiLLmaJi 4 JUfc ^ .b'i 4yb nl<b 


jjji ^JLJi jdij jyjijjJ 1 J 4 UI 1 miaSjJ ^Pdj 11 » 4 # lmI ^Ji 4 ^bL*f 1 jrfj 1 i iKij 3^ a! 1 ^ «I 1 

^ Ji Ul*^ ;j 4 «a Jl J|l ^iUll > i jjjjj . 1 * J L>b I 4 J Lc.t J ulbxM Jt jjul JA ji Vi^jl ^jJL> j£. 

4J^ jLLb (%^Jt ^Jl JiLLJl 4jJdaJt JljJ jbj • JbbVi Jl ^UiUbJl JiL4>JJJl jJuu JJ* I 4 JI h-/>^ y 


Y#Y# - Y* W 






lULal! ^LpbVl flXc. \ \ A 

^ # 4 | f 
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♦ OLLJ* J 

*4j»-l>LL-» 4^Uh j^Ub JjUo jLiJyi ji 2 *a jjJ l^Ju^ >t^i >Uj Ji>j Ji yk!> >ii Uj 


Ji 4 ju1aJ ^ Jjj> jjfl* -lii • ^^4' j VU 411L+J JlS uUi ^ r^l» 2jiLi «IUi uui 

JlMj jj ;>-* jlutl (%J *jj>UJt 'JLA J* 4jfcjb iJu> lA>*1^1j. i;«^j 

. Ancon jSii fwb ^ulL* i£ l^lh£ uLli jjUIaJ 1 ^ja 3Libj jJI j » 4Xj;^U l ubUJi 

- i+aLu« #jUJJ j^iKjl L/U LJ JLajy I \j"t >a7.«> JALt i+*M j^ s aMj-a1aJ» 2ll*i j4j 


til»l > 4ialt£f»ji 

< AjuuiSpJ) tilt j* iLaJ» - \ 

3^1,* A j^uJ^ ww*j>J ^ ■■U„Lk"J< 4dA j 3 • j ^ N? 1 wul^ ^> U 4 i >*iLJ UL>wwJ uJMj 

• ^ v* » JifO ^>! 

*->V La ^ 4 jaS^Ji Ljjl>o JUftj 1 4 jMoJ* 2 -AjLiJ' 2j>«aJi J*# LJLc 4 J>m ^».«jkU ^uS >Jl ^ 

. 3j* b 

i ^LuLuaTI J!it j^Ut i - T 

i j «"tij>I aj «Z#t ^jkla) I jjl * Ojlkj j 
mJajVi juu ~Ll*V‘ >11* jt #ibj i i >Ju » LjLJi^aJ* j jlc. (•) 

iJkllj >11* ji JlaIj sJ^ bN>Jt J>l»u • JL-JVi ^ >j>*2j >“*Ui L tl ^11 La ^ Ul 

2ul*Jt JJLc , kU’^ oij . 3UUJI JU • ^jV» 2Jl>J» > 2 Lc>a>~Ji 

> >u J^UIl j . >a* j >juu util>Uj>P< 1 — »i ^juJ 3i kj >i 

^1 uU l+l£J , ji uiM JLJ 2 jJ^ULuJ * *jl* j( Poly ploldv) w - 

« ( j ^ JA ,Ji) >uaI t iJUu)• JA)i I4.JI |wu UUIj^ juJ• uIjLLJ• >• 1 >a*1 3La— 111 * uUJl 

J|Li >> JS jV •>fcki jjljjla uULi ji>ii 4*^ j « ^ULaV* ^ - ■ 1 * ^ * -*»* 1 l<Ai 14^* klUij 

L«jaa >*!• ^LJU j>Dj J>JU’ LjLLJi j La j >11» l*>^jIj j>Ci * >*li jjlai >CL»a 

1+1*j . ( J t ) >J 1 j jlaJ* Ljii ilt^ijij J**aLa*Ji ja >*11 Lll> jla>jj , jL*l)tj jlAjV» jLaIUoj 

• L*>jy£. j >U<j >> l ^SJ»j aLLJIj aU1X<j j jJLLaIi 

^ >Jj Jji >j j>a j ^Uui «I#b)>APJt jLa!« jV «llli .2UkJ' jjlA JJu Jl| 














Ja ,jUju laj>jk j j ^*4> »jJ ^ — : ^ r< j ^««— »JI b/LJU^J* j*t JS jjlc. 


-4*_jj <=***§ 4^)01' -kcbkJ» Ji ju*j JL^V^i .^>j« klSLL* J1 jujJ«j 


juO» b^^*^^i£ij,2Lb*bU Lit**! 


^4 ikaUl J —^ * UjLU. ^Lu^ll ^ij ^k uLuWl >, *>i ^jlu luUL^t , 4 A^JlJi («j) 


w *-Ui ^J-c, w»>U^?i ybjjt Jl 4 ^«L>wJi iUu (O . U* j< juUj L^Ju J>> «J 4 j j f t—V*V< *Lb» 



♦? 1 UiW 1 ^U-aJ< 4Jk ^jLJI ^LmUJi b^bJi »U>k> ji ut jJx laJ* >JLA %m>j 

pis^j ^Ji 2 u*J» J#U3U3» game te* mutation) 2b»^L+Jt Jji ^uuib yJJ< ijla 

«1»JLm JjJ‘ jUa!* ^JU 4Lu^ Li* jj&i 4 * 4 —»Jt b^bJi 2^iUM tLiJL»b jlJ US . Lj^ ji>i 

jJl£b «bbLLJl Jl *J* Jj^AAj ^ 44 —aJl #jkUJ b *^Jl IJLA Jl jauj .3 jaLaJ' 


IJLA JjSUjj ^V» OLyJt JnC mi/** ^Lk-* J^>o OLuJt Ja juju* ^ LLb *1*^ -b^Uk 

. i^Jft Ll|ky 3jL>JL>Jt 4jk«*?l bblS 1 Jl b^Uk SjCS\j 4^. jjj *y-kJ» 




ji ^Lblkb j>Li JLi # jiUI< 


JjlOb kjxl ui^jb ^1 UUUi j^ ktnf * ujJL> j> ^jj uLulOi ^ 

jz\ jjd^wji ^uin wbC>ai 4 ^! jju.vu Ola .4Lj>in su^v^ au^Vis 


«#U^Vt ^Uj 3bU^ UlA ijjJ 2bJLkLJ< *Z#I^kUP. <kii j . cT >J* JjlSP I 4 I ^Uyalj 


tbLblS bLk-» ^ 4j>c >4 «Z»l j++iu JLmjV 1 U* 1 ^*31* *I1Ij ^ 4j jUtHL^aJi ili<^iWi Ui 

UL* 3La t ;<j 1 4*bi ^kP < 04 ! 4a~J*P ^yi J^‘>jJ 1 «lllj jj JUJY* . 3 Lmjm 

(mustard uas Jj>ji jus j»>*p >u juiyi ^jlxLj oi us .3^jyUbJi j>j iu^v^ 

b^ j>4kuLJl bJlW* 4JLIJA n-Uij .U^kj jj^y^Jt jk#Uj(rolchicinC) i jU 

. JjLJU^P Ja ^A&LA« j jlc ^^Lc, LAbV-^ J>Uj ,j JUJUn bUii U'iWi Uj>4j 4^»UJ« 44 kT» 

j 4 J i^b ^1 U V4U ^j 2 uaJ jUiYl Jl ^4 jA uUl« J4M k^JLxUJi ul yUfl » <1/ Ij 

US tjjJUfl 3biLkj jiJUli ,ujj .3yjud ; Uj AS'^j ;b^i Jj>Sj jj>j ^Jl .1113 
OULmJi Ja sj^S J 1 U 4 S ^Uj« ^JLc. ijJLJ UI /»yUJ^ 44>j j JJLJlSJ u<jUU ^Uii JS J&a* 






V 















J-ujj^Si VI 


. OLUjj^JI £»>» d»» 
RNA.,>j>iJ»,>*3*H wuS^ »Lj ■ 



JiLJi - ^>-**^11) 3C»:>£Ji RNA ,£j*ili ,>*3*1'£**i»> j a>>? ■ 

♦( ' 


. 3t*J. Lh^^J jJkSUll -"‘>J‘"*- 

ki« ^ J|>1 j 

. j 











































r*t* -r.n 


<ULsJl «Lp»Vt fslc. 



Ui'JI.Jr 


1 Srtd$>3 

j j* 4 -l I^+j—ai jLu 3Laaj1 j^Ji uLi^4)1 ^4 *»>iV» JVi U* » J> ^UkiVt ju^^j 



(Structural Proteins): 3u«^>Ui- \ 

J^JlU 1 J • Jll 44,1»4 tu^Sl J^JU ^Jl JluJj^Jl ^4 

» 4 L*LJftJl 3 L KaitV 1 wvj£ j 4 »JU jjjl ^>V >£ft J 4 4 S « ’> I. 1 T < ^t U U^LiuJt W«^S 

• >&•>>*) *j > * *» t*j A l>JlS 4 jLi/ V< j>Lj j; jJ< 

(Regulatory Proteins):2u%u - ▼ 

.IaIUI ^J» CiUjjUV* J4^>] ^j . ^>Jl JjLSJ* 4l*Uij jujuJi (%laUj wUJ 

Vi jlU» 4 LcL~* ,4 —>J 1 ^ihil ,jU)i 44 UmJ* ^L^Vij 3 u»Ji C#Ujt£JU 4JL4JJ1 CiV^Udi 

4,U*.Jl ^ ^4 M f4y» j^a-JJ ^UUmmYi J*« iu>Ji CjVUjI£)i jU 4t>*J' J>* *11)4 Citt 


. 3u*»jiwtj ^a^uji 


JjjULc. . ?U»Jt 3 LaIaiV< ju^>j iIiLJ j>Jl ^ *<>iVi JlY» «IUJ 45 jII^a 4l*>> DUlj 

^Ui ^ jJ w *jj—L 4 J 1 4L«U*«Yt j4L«>^j. 4LJ^#V« j^UaVi jjmJJ JuJUUJt C#l JL»*jJt ^*4 Lt>j 


<MI2) 3L^4i ^>4 M A4|ir(M)li! 

4>l jiiAu JA4J>2 3 lD 11)I >*V» ijJ u>^j US . j^i^S i^l Jjli jlkJ^j 

S 5>4 JLx J >4 xj ((il)Cinc) J-*—j^>- ^iVi j 4»,k H ijue. UJj ♦ 

4Lc.^4JK4 ^JLa j/«»» 1 2uiLJi j 2LA*Ot iLUtVi Yi Jlil ^jVi Jjj^SJ' i>U 3iliu1 y* 


. dXU*>Li JCki I R) Jjttt ^ 

CjIaj^jV * 4j jauJi \0da.t J4 4 La4* 4V> j#U>V< .!»>!pj 

4 Peptide Bonds 1 ^'3j*> «Ui) ^)U >Ui > 

J 3 *UX* jujl* (Polymer) 

JIJ^I ^ yi I a T^ I* CiUJjjmJi J*> 3j>kn ^>3j 

4 U 4 o4 ^1)1 CiI j**JyJ* 4JLA ^)| j^u US « Ci/44l>Jl ^ 3UU<V> j^UaVi *•>>• j 

• ^ 444)1 4JLSU1 ^Ual jl2 4a*aU»J' ^UyAj^b^i JajIj^)! UjLUYU 

. CiUjJ-aJ* J*t 3 LaU>»4)* *»>jYi j* ,k> uf< J^ijC jaaj 4 1441 jJm 


H 

I 

R- C - COOH 

HHj 



-J^'JUf ^ 








(KNA s) AjjjJJI ^U^Vl 


^4 4LuLL» ijtJL^j j4 4L£. jJl+A iSUb^bl J4 j^Cj llil DNA # J KNA uUj^ A 

^4 A^> 4 JMj 4Jk£lij J4 J^ SjUifJS^j JS j >C*1 j 4 uUUJ^JS^JJl 

^ r ^jftj J^J j£)t JjJL-I 3L 4 JLaJ >^i£ **»4J 4L*ol>J I 4x f«JK4 >U*1 y ^u*> 

DNA > ilVnl KNA £l^il JS ji V| . ^Um^I JLa J^CIJ JiLJi iJUi^JS^Jl 

•a** U-* 

ji— DNA jj>lj ^ j>. ju Uyj l HImn*> j>4jy< ^L» KNA ji - ' 

iwVi jti u* * ]>^yi j. u >i j-i< j#* iiiii ^jLt jfLjy jUi idiHiuribose) 

Deoxyribonucleic acid 

j4 j>Lu jt jjiy j4 DNA j>r>i u*4j. ^ i^4 Jaj^m j4 KNA jjGJ • t 

• 4ji>►* j^yu Jaj^Ui yjy j^Sb juI KNA JlS j(j • juJ>U£>*JJ' ^ J^UkCU jtUj^i 
DNA . l«4^4 js <^#i ju!*>J£>*j jL&t^u DNA KNA . ii«k> - r 

jj^tJtj KN V j> 1 kj Uib . J^baVi ju*>j 

• JyJbjVt M JTJJjJ jJJl J++jCJ* J* VJLJ JL>>4 Ji Vi 

. J-Jj>-Ji *U> u 4 ( **-J KNA 4J*j JJU*j 

i « LJ l+~« JS jij.ibO tpb Uj^i^ubj 

t(mRNA) RNA ja«> - ' 

^juj>JS>^ jy £jL£j l KNA-Polymerase) KNA #j*uj (*jjj\ J®lJjU DNA 3ui^. ijuj 

' Joj l DNA Uaj>^ Jyii«_i «lifi jbu • I Promoter! DNA 

DNA jlJL-i (Wj—»v» jj .KNA j-* j*i£U jj>lj wJls& 

3 5 iboi r%j^->Vt J*juj . >► V* jAj jl^Ij ^#LJ‘ KNA ^J 1 ^LUtCUJ* Z*S Jbj>JS > *i > o jl * 

-x*»*j y DNA k,»u»n iJa 4«i"ij 5 3 4 \j^i ^ KNA 1 * 4 x 4 DNA ^Jii 

*JU> > ui, iuUJ‘ ^4 DNA JS g«j juo VI V iuUI' JVJ DNA <w Ujla* 4i\ >* 

b>tkJi >1 lupi yi> DNA j) DNA RNA 

U ji Vi. jl>i u U 4 JU JS JiiCb RNA j4 j—b ji AJU Jpv JSL%j 

^ # 

dL>^i Jj^j . 4JU kalffcl ^Mb jjjl 4 DNA J* Jakk iJL^Ij Ikjp ji fM \Jk' >)• Jl Jjjl*. 

2UbJl ^Lp^Vl |^ic 



Y*Y* - Y* W 














J 






RN A* polymerase j* #i>ui OLJji > jjj\ ^jlc. 

(W ji Uj. 1 +*a JSJ JJU 4 J i»>J ’ %JUL*iL»> ^ U 1 , 2 Ci}CJ» 4Uj>J* ^L4>> Y< g—ij 

uU^M^jyi *l*aijj /**» . ^u>^ «i4*t j< i umh< giiaj y<» i u lj s _ r ii fiiKNA »lj 
• llji iu>4 ji)u >>V» J>w> j>sj uj^ j **> }jo j! ^ * 4»>i ijuJj niRNA ju^ 

4JU£jI (O i»>J» ^ %*LS 111KN A • LJ 4JU jijJJt U» * DNA wJLi ^JU: 

*>• J* >• 

03*3* s*+—*03*3* J± s 3 ^ AUG JjJj* 

•(>JSL£) l 1 A A • l A(» - L(v \ uL»jj>S Aj^j j* 
T • • ^ J>SU Jjj ) » i t .ui Ija 4LjJ*i jl>> 111 RN A >Vi J»jJUJi jLw& u» 

. ^>>>4^ JUj>vi jiuiVt mKN A ^>o J*jJ* ‘-a j* >*Ujj 

*y~3**j*+ £*>* 


- c 

*-H 

-37TT?- 

mRNA C 

j 1 AllG 


v> 




fy-ynj^, ** j4^ mRNA ^j 0) 

• Jjl OjijSj J<ij 

i (rRNA) RNA jA 4 >-T 

LtjJ V ♦ J RNAj*£l*ii iJL£ (J±*3j~J % • LJ «Ji L i>4f ) # LJ ^ .U 

Jj (iiu 4Uj*J» ^4-1 4 * >J I J*4 44^.4 Jl y>*4^ «J U>**>*JjJt 4 LkJ f4*J J t JLmL^J* .i4.Lfi J^4 

U^U ^ DNA ji fi LX 44 JjumJI 'jut Jj^y l+«j . 4U^L*J t ^1 uU^^ajJW l «Ly 
rRNA i+*> g^ij^yiJi RNA j*# ^ • • %J x*. juJ^j uj>«kj 

• • lj ^ t j r *j ^4 j>jlj rRNA ^ 3iiiri»4 fi^ii ^ji «JUAj * 

V UjL^j . jJL^t j^Vij 2 j^S U-fci JL4* I .(Silhunilsl j J-4 j>£Jj 

js *u > k7 i 1144 .^ 4 ^ ja jyL^m ^jjl^>ii >wi jui g£*t ji 4 lu*j ujli j>jl» 

4 LJ 3LJ4^ IJUJ UjLui j Jt.'KJ 14 ^ 44^4 JS Ixy JUkj ♦ i 44 *<• 

« Ll^. »1 fO « ^/U>— >-ojJ< OLUj j>j «Uu (UJj « S j^ s * j* jli jjJ 1 

• Laj 2 iU/ «uij * u<jL»j u<juiAj rRNA ^4 JS 03 *-* »*<*» 

. rRNA j mRNA 

jjj &• 
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> Ye 

















i (IRNA) JaLJi RNA -T 

4^Vi ^u»Vi j'ji* IKN V »lu K\.\ J*±1W 

t RN A j« w ^l>- f>i jk*» JO) • 

t RN A JLu» j* tRNA » -■ ■ j.(tRNA j* ja jJS< 14] JjXJ * j±Z* j* jiS* 14) 4. **«• V' 

DNA *Jjj* J* • >*J< ^«Ju wl»,i» A - V ja Zj\a • (UKJ JIm ijlc ju*- )J 

.( v Jfci ) ^UJI IRN A OUj>> JOj 

jijtj t .t*iu»o J*Ual^ JjEJ **£>*».*• • 1 » 

• • J*4 a, ill>4* jUiid JLfcljJJ' 

* LJ ^4 jjj U4I tRNA «^>>» ^Lc, JUJ>* JL»>>J - 
jioJb # 4 j ixujj>» >A JjV» Ji 

J** lJUfc J>Ljj . 4 j • 

3 Jjux CCA 

M £j» jJj Jjjf&i Jrftt* >fr >^V< 

mRNA mS /• jl*c. ^LmLui^ ni R N A ubjj^S 
mR\ \ j tRNA «l»lJ y u j^j <*j^ 

*jlj~ ^4 ji IRNA ^ 

♦ j.JliJJ* s yl J^wuuJl .jli.lt 


The Genetic code SjJJJI 


jJL JL^l ^4 (%J mRNA ^ uLj^ J-JJj ^4 3L^i jfJ < i^Ji 

JuLyjl .i 4 .U* ^ A a a uV * bU jjCj J\ (%> >J III R N A Jiilljj DNA 

tRNA uLj^ ; 144> t JA Ai £ ii— 4 I ^ Jl JLaJ ^JS >JJ' iJLL I jVl Jtj^iJlj . \ A j44 UJj^l J>SJ J jj» 

1 ^* *41 J<M >» JSj (L«bJl 

m # 

«UUl jijuUJj^Ji 4 Li^l J^JU i il~i »<4 Laa 4* l *J« »> j- »j - ^ JJ J* 1 ^ 

%jji J>4o 4LkU l* a JUi ^U. J RN A j DNA J* Jl • LJ Ji J4 >ju -J- 4J 

^jUl, \+*a Jt Jjlj A+JLt ^jjJLa JUL» ji >AKi J«jlJ>J£>JJ» J** 3UujV< Jlj>>J‘ *JkAj * 3L4 JL#o» 


j ^Wo 1 c*y 



Jj JjSJ* jl*4M 

4^ f UJ! w L^I(T)J^ 

JitJlRNA 


^JLc. .Uifr JUl£ £Jj« JJJi jV JlJ* ^UiS JS J>Lj ji jUj Yj. w *-jm w «i«^ 




^aLsJl ^Lp^Vl ^ n 



- r* >a 





























fii i /i) \ k # lwzm 

^ 4^UJi^UAI C 

Jli Jl-*JLi j -U-aJ A. iUtt 4 L^uy ^yLc. J^ki JAJjli tZ#LUijj»Jlj A^iX,t ^ i jU-L 

Cyjj ii| ^jujVi JjyJt jV «lDij (jJju>*1S) «Uii /> J* J>Lj ji jLu V JUiOt 

jus ^ j«ju. iuu^ Codon )>A auts n= T t u* jlxw» uvu^y js > 

, * 

^ ( utJLJ ^JlC ^j ) kij^> AAJjV’ CyJ J lj| Ui 4 JjJ j^J 1 * LJ Lh44i 1 «^4 » ■ jJ ^a!1 

JO #jJtftl 4U1S 3b»UJ* Ja jS£i ijlaj #3uiS ^ t t g***— 1 4jlk^i*$50 JSLZ 

. >* DNA * jJUr 4 UiO JjX*j jwm* 

ijtji Vt • Auj^Uli ju^j ^LaJLS iUji j| L#j 

jjl! jjyuj ♦ > pic. 4LJi Jj—»$J< (%j jl2 jjUjj^S (%m( JJLUj ^Ji j JSLi 2L*UJt 

^y» ^ Jjjl»Ji iJkA ji j» ( > |Uj ) Jjjl* tjtijijfii 

Jl » >*J 1 ftliij u J*1 £aj %b' juj julS&LJ* I )NA iOU j^O ui • 111KN V 

j^Lhj * jl-J Ljjj^S JJLa ji US 4 j^m> JO 4^ J4 ^£Si «^JbU ji Jj.^W 1 j* ^ Ji"<j US * JjjuhP 
Ja u Uil l*ji J\ ♦ Lu l (.\,l\\,l\(i I uUji^S 4j^»j< \l (il^j^Ji 

• 1 ■ 1 j. If 3ilili4 ^iuj J # LkJ U1 lAV*^ « 44 ] ji « ,4>0 ^ 1 ^Uiit 1 

>i4>v< W ft-ujwi jjuj wUjjjOi ^-iu ji kf ftU«j (Universal> 2uuji uiu. 2u^<j>n i^uinj 

>"* 4 ! JJl uIjLuJIj ub^Uillj b^uSJt uLj^*i)* j4 4 *xl 1 uUjiOi JS ^ 4LU*«¥t 

jJULi JU JVI Sjj»>+Jt 4U>J| OUiiOi JS ji JU JJj ijlaj . JV» Jb» 1 +L.ijj 

Jjju j iLjJi #Jkj j4 #^ 4 juu J«j>Sl jlj «jJUJo ji . 4 lS^ ubi J)Li j£ 

. Cuk>l < Ji) j jlU j, 4 ftftiftl < Lu^aj ^bu 
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Protein Synthesis 


jjji mRNA «j^g (Sub unit) *^>aj; «jl>j «LJ>j Uju*. jJj^ 1 jjl>o >juj 

IRW *jj jk) JjjySJl jLm £j> JIj (O I+j*!* jyljj AIK» >A 4 j jjJ>l Jjt 

W U«> Jji (.Methionine l AL C§ jjiyS y 

(JUi jbJLXj « J^UJt «uS>*7V^ i^uS j ^4.x i liu(O • U.u 

tRNA U+j JUJjJ ji jlo jUAy Jk Ju^yjj ( r JLl ) * Uj u)UUj 

4.U^ jUai jJ* jjjla jl^ • jua j>L AUG « jlJ» J|j k-<uU-)t JL*» bO ^Lk^jj 

jujlc. tjujj .(amino-AeylA) (A > Uf4 *jl*. jjlujb ^>V< ui (P) 

1 u)G Jb» J>Lj ijji ^hL:^vi 


, - T - t - 
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^Ubtll 2U$jliiAJ «Lp»Vt (sic. 


HA 
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J ^ »f 1 1 jj J41t 2 

jA4»Ji g*^i ^JQlij » IllKNA JjJ* ^k ^JLJi jjj^b tRNA jji)S jLm JaJ- 1 
iJULJi . kj ,lt 3iLlrt ^yk ^JLJt ii*V* jA4W* tRNA #jiJA 4l4Xi jjji ^«.yVl 
ii^j»j jjjSj 4J^ jjj< (Pepticlyl transferase reaction) j^juUJt Jaj j*Uj £jjl* - t 

'JLfcj k l» I i JLP* j r>»l J*C i;L*C, J^. ULJ» »JL» ^>jJt (%jjjY*J • 

tijl* JjV« tRNA g**j JJJjJ 2Lnmj .2bdUM atfejijj ^iUIU JjY‘ ^V» Jaj^j 

. \ma tRNA Ui . jufej JJ/Uj 

JLc. P *2>Jt yLJ« JjjjttU ^LS 2LJL*jJt jjl» j . mRNA *ld£*t Jk. JijMJ - T 

raRNA umU tRNA ^ jjj>s >j «iu^ jj>i #y ijuj <*j . 

2U*Ltfi JUiLuJi jujlc Ja*j jjj>\ tUUJl LJk> 

• ^jLuJ< j^Lu |%j **UUJi tRNA J* # jJaJ* 1 jls^ yk .uiW< • jA4^Ib 

JLkj tllRN A ^ Jjj jjj>^ ^yJl J-aj UJLk «tu W wkkjj 

J^;ij.mRNA^J amu*- kl>h ^^<Release Factor) j^UaYi j«k 

j4 mRNA J Jjk) ( 5) Ji>u» jjuj ji Uj. w %aaJ» u+-jju ja. Ijjl^j 

j* jjlc. mRNA f j-kJ u s*kj % j*jj^j *lj ia;^ju ijuj ji£ jl»>j r>»il 
jujla jLjjux auk jiUjj. mRNA jk 2JL*jS (%»^LiW< 4 yl( j-aj JLJ uU>m 

(Polyribosome or pol\some)r>«^>n 
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-*-J^'JiJf ^ 









r.t* -r.w 























Molecular Technology 


y Jmj* J ^ jV' j iU«J» j4 g>«i . ^ULlj j^kJi Mi jJ U jjk* ^JUkJt jlju 

^mmJJi j-ia JIm ji IVXC+i US 4 3Li^«»> ji 3 Lj^< iC> 3i>l» J^lJ ^ 4JU 

ji J>iJl ^jmJU uLm> mJjJ 2byli<* **>•»! UiS«J US , iJLA ^ U» jlU>J£>UJi *jLJ 4j|yJkJ 

ta ^»U-» k V I JjidJ 4i y*4 ^4 Ui^l J*W I bjlJbJyJS I %jCj UII yA4j « 3i ^l"< k< it 
J>►< j 2UiUi U^i>* j ULUjn JU» j>J b JVU ^ jSU» JUJ j • JjLUJ* 

< khorami) u*j>>* jU ' , >ium *«*»»> DNA ju<>n « lu jsu*?* jv* [u^i jUJj 

f*i*j J^U%)< J** JLJJLjJt ^ jVt JL>^i) * 4U > US J AJ> JU>‘J «JU Jtj J^lJ* jUj) w %* 

jUjj • *U» wUjJ ^> JJI Oijuj>JS>UJI %jUj ^^Lc. j >U j DNA J* >,^1 «UuyU* C UiV >J jLij 
JtJuUV 2yi^llI yjyJU Jjyltt Jllkl UjUj UUI< » <m» ^JU*ft DNA 

4Jul»j <LU<Vi ^U>V» jUiLi jj 3bjji»h «U^SJi # Ulc ^iU'i—j y>b ^U* 1 j« m» 

AUii j>) • 4Lm« ju^J U Jj^ki ^Uj>k? 1 U>>J>XJ» jLu cV J 4 UjL*Ji ul jLkjV * j 

* ^ UJ (Genetic Kngneerinfg) 

t <Lj-ljj-3fcJl uJLmJoj 

Juat+i 

•te'>iUl Jaj^j *... » ■ jj, t«4 > > Ja^tjjjl J ^SJJ r !• • ^t| DNA Jjl>* i>;J jij JLM. - 

. jUJLi y-U. JIa^i JUajjmI JjCjj . ^ ij^yjJUJ 1 

OLJJl ?JL» iLUyUV» l)N \iy^> 3 l> y> » jU j • 

KNA ji DNA ^ >-u j_>Uj* „>>>** 2y wJ>7 ^>lj jU>» m *UjjmL JS y 1 jj 

♦ AUlL^i jlaI^ 21 i ^ i y ,* >Jj uUyQ U^i JL^j I j) g|i>» Jcu^m U 4 * C « i 

jUjj • ^Um>jjUUJi U* jug •>J UUuUu J^lCJt JU»^Ut 1 *u-i Ui>u - 

4 J?^i I/4 J3uj^tfl 3jly^J 1 jlJU4J ulJUiyttfy*«h jUJVI #JL« 

• 2ujyjl 5j> ;IJU4 ilj # y^S J^U^JyUJ i jlUJt >jU UilS Ul£j 


^ TV jjjf ^ 















ja jLkJyi RNA ji DNA J Jaj>Di #jJLt ^ijkkL«( jSUj) 

JiUjl&t jrfillxt ^£>j ) j^r>x< Jj>jl*»a J* 3 Uj>Ji ^U^Vt £JUij •( .Li,U ji ) w uxl 
4 j»> jJ J*Jt wJ»>U‘ Jli i ji n 4 —» UjJaJ »f#W* #j< j->J‘ ;i U; <o i VJb* 3 u»j< 

Jaj^ j4 1444 * JS j^£j jJ ^i JO£ JdkjJi ^ j)L.wj . jj£j ^uL-»V< 


i DNA uUt.i^j 

> 4 **» 4 ^ 4 j *»>>>»4 j -^»j ^>^4 j-u^ *>#»j ■ A«in♦ Ji DNA j ^S ^1 

J*it^iti ^ iw~, — ij 4 iLvljjji Jki J>W< JL>i %a JiiCJ ubyLul i Ju Jaj^m 

j*Jl. m i Jla .Ul»%i <w». JJLJi Jkju a*Lc Jl jjLJ* J|—j JajjJJ* » jla ^ 4 kj ^ 4 aJ»« 1 i 

• ^ 4 *^ 4 )* i>jJ^ 4 * wJ 1 ^ 1 )• I 4 J j^Cj 4 x^ mJI^ tU>lW< Jl J r 4 >J 1 i^> j JUi JjUojj 1 

JJ 4 UASul « * • >iV 1 !> *I#ii 5 UJ» I»i»»l Ji DNA jiy^’i -T 

* ^44 < 4 L>. JjJt jj L^j DNA 4 U LU I 4 JLS yt ^ u 3 b < 


*L)j^JSLJl ji LjL4J^jl 


U| 4 i j^jJkj I ExoliI J 4 ^L *a« uY^L J>b ^ > 4 j JJi uLj^iJi ji Jij^ju)* j 4 jlS 

ji Jili J>l»>LJt ji uL>j. juY^L > 4 >J ji Vj Uii «jYXJi >jli 

DNA ^JLc. ^-Lun ji*>4 wr lc JiJ jIajJjI J>£j U^J4JJi J> 2 UjUL*fi jo* 

• j—aaJI JiUjjJV I iil JlUi JLJ J 4L*JftJl 3l4j,U tki Js A 4.4^11 jJkJ \ 

1 • iUL>Jb ^L>jt DNAOUjjjyi *J*<t»>l4J V IjUI . 4>Vl Ji>-J«i 

JftLJttj /«<» • ?J jl*4 J>£j l+ili I 4 J ^bJ 1 DNA ,J^ 4*Al»J Li ^ >>C JI ji jlaj JLtJ 

JlJ-i*|4 V4 JjlJij JJl J^iLil DNA • JJ-i 1 JI ulJUJJl C H3 J^J| ^U.^4JKi 

• • jla ja^j U|La4 jjmJSJj* DNA j*m l+* 

J 4 UjJjt Td « J^ JbJiU J (%j 14 * JLjIQi J 4 JHU ^ Ail• JjUjJjI ji j<4>> JUj 


t J 4 j>Li Ji» jlu>JS>JJJ J^aa *jLJ ^Lc. Jijj^J Jil*jjJYt j jl* J£j .2liLb 4 j^JLi JY^L. 

jlcJ^aJi jjLJj . ( t J&£ ) Jl ii^i jiuJ 1 *JbA DNA fW>iV • jAft j . Jj'jlJ>^ tSV • 

^UaP «i>4 ju^ DNA ^JLt 3i4i4»jJJJt 

jjs^ jLkJ JLc JUj < 3 ) ^Lkj» JS IjJLj UjlLc 4 L_iu >A J>SJ 



Y^Y# - Y* W 




^LsJl Aj^jLIU ^Lp-Vl (qlc 
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Ja « j-aJi La ji^jLj ji Jj/iti A J jl+U* jam DNA 

. ub' uU^Ui ^4 jl 4 jKmJ 

JUJuJt ji Ui >ki jl*c. «!#*^U>k« jki DNA 3LU«j 

Jl< ^laV* l^iiU jiltij w y r A^^la ^f Jw*JUai j^Sj >*>>» 4JL*Lt UM^Ja( 4<4 

.^JLc. pl t k*+Amt* J-c, gij ^iaUi J^l» v* jrjlIA-JLC. » >ft JV 

*0*^9 . JoUjJ* J^lj Jajp JZ+4S ( I J&£) . DNA 

• j4 3iiUii DNA «J>> ^ *,jM 3iiUi ^<U<■> 
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DNA 


• J b-a—*L> JJJij ( 0 JSL1) DNA JA AaUI jl j—J jujuJ< £lbb #U U. tyikJ 

. jl 1JLA j>Sb U iil^j . ^lU bU» »» .U 

J — 1 ftjjij JU4j)Li(I J* JS J^Laj JUAj^bib DNA 4*JbJ $• —JmJkI* J—li I 

Lsbl+J' jiMU jU i ,U1 a *Jb U Ik j . 4i^V jla'jaJ' 4Ul£b ±±jj*U i bbl+j Jj>£J 

f*JbLL-b J*JbY* Jbjj <«Jb <%J • J ^kU 4b_»^U* «bbl+bl m L*oai>J £J*>3 JU*j^LdJ 


\4ljiUu 5 jbjJ bbUU« Jam w ^J» 4 ; aWi UV j» 4 Li j_aI5LJ< Ja AajJa ^J| JU*j}LJt JlUki J-Lli jlaj 

%bt ju^j>lj» >u j-^ju DNA J 
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IMbCt r X _ 

^IA_ TtCM 


DNA 

nm^i 


1)' juj 
l*u j* 


J4-J*t>» 



■%-J* JU.J 

jUjVI jOu 


DNA 


£H*-l (•>*)£* 


qgQ) 


jpj^JI ^LJi 
jIamVI jIam 


m 4J Uffj « b)ljJ< JaU 

OlJL^ajMJ 1 . k —— v -»j LW< 

4 ^LWl . au: Lbj M 

>J^AJj b>jj» jfeb JJJi JUU 

j4 3>LUi (Luj • wUu«})LJf 

jmJJ* w >-Ju ^jlxmU 
|%b <%J ♦ 44<JLXb ( Jam* jjjt j < 
* J>bl< * jlai b uLLWt JJa 

2U*Li M A*>U1* JJLl ^AJJbi 

*£uui< DNA ^ui ji j+*j< j+ 

jjLb 4 j» ^* 4 ! bUM ji y»Lbj 

> V4ifcljj «>W ji bi» Ci« 

4 Jj+> • 4La1a 

jki «UU^j 

^b ji u\j • b~b^**«r DNA 

J-** > ^JbUJ J~» ^Jla 

(ib (ij (ifj DNA iiui 


Y*Y* - Y*W 


^ULsdl Aj^jLIU *Lp*Yl aJL^ m 






























4*U»4«4lU C 




- UjJlJ< JL*. V > 4> n J » ^ J j I (WU 4JftJjlaf< #j^Jj J * ylu>! >j DNA 

^ mwi—» ib»4> jbi /• ju^j^uj jia-i;' »jla j>-*j I)NA %ki 

. A** >UU< > yjA>«ll DNA jjLu J>r m;Wi 

IUiIi 4a 4 J^La-Ji J>j ^jjl ^jpJi l^jfe j^j • UV-WU < JU-JI - - J JLkjjimJl U< 

J^Sj • 1 ^x! 1 ^Jjl tji jSJ jjJ ^l J^Sj ^b^LyJi b)i^ Jli 

. uUuj^Jt »iA #UJ SJLrjJi jJJ' niKN V>t #3U«S ju* jj jji£ « 

•lili ^uljj . 4A4 J^LCLj jjjl DNA ftLtJ wJUS 4»«iJL»w*t j Jj>Jl »-Lfc JJju 

(tel mRNA >• ^JLJ jLc DNA *u** ^ ^ JUoj, . ^ jl* DNA 

IllKN A J>£*j 4hr **»jl Lfr'>*>*« ^-Jl «ZiL»j>*4Jt ^ Aj^ ju*>j (%j>^ft < JL*j ^*£*1' 

^ DNA ^ ^y»p»«ib iU/>jjji DNA yi RNA j4 ut^iK4 Jj>mj 44.7»»»—1 >\>» 

l£ b « J < 4 Lu w %SUj 4j|jI * DNA Ja J/A4 Jajj^ iUi J** JI Uj * JbbJl i-4^ 

DNA j4 yiwJ>ifi ijla ^kUi JJJ^ JUu jLuj #>41*11 |U^| ^ijb^btb 4 m 
^jJ»< Pohmcrasc C'hain Reaction I (KRl }i^ DNA tki 4ku«: lju 
ij^ukb>jj .AmI> 4 *j<>*■ jlx Joj jjJi (taq polymerase) Jij (ij>i< ^oxbj 

• O* >*J» UlYl DNA OaJ 4 if L<44 ^4 »J jJLM J)J life J j 


jbijYt Jbt4 DNA 

# 

j4 4 Jl>i| ji * jbuV 1 ilM DN A }3 ^ uljlXlV • ^ 1 I4il J ^>»V 1 ul ^yjl UJfM JUl 

J&44 *>JJ* £JkjJt jul 4bI 4 ULJI J4M Jjl£ bM> ^| Jjl£j j^UJt DNA 

f%4»4 Jj jj *111 jljj ,wJ«mJLi (%4Jl jmj 4jLmI< j*^Y« ^fl 3 Laa**U JLu> J4 iJ Jlio* 4^ 

j>$J jul JJLft ji £-**•>)♦ J4 ) J>)» ^*44*1» £ ^u! >*J L&JkU ;4*i«4? 1 ^»JL>wL.Yl J4 <%+~AJUj 4ttU*ll 

0 

j<^«~M«t iili j^jbu j*« Ij »1» JJUAj J.*i« i^nt y I4» 2 Lj*>)>«£J 


( JLk*J) ijLfc 



^ro 


/ 









•abfcJYf DNA Lck^J jjSZJ djl+att Cj\ 7 i j^tVITl 


3 l < Xj >*V* 5 jlkW 1 jJuY jjt r**^^; MAY ^ Va . Jjlxi ^L& i jlaJl* JsUmJj^j gLiit . ( • ) 

^Jjt ^-J>—jY< >Aj iUiiVi jU* DNA Uj*>1 4j*Cj 1 jJ j^j Jy ^Uk*JL*i 

J*# JJJ j J-JI (%dJ JllI * J» j-LJ' J^j^U L>^jA»U»u 

Ax<ii j»jJ< ji %4j • mi£Ji 3liil^4j AJLi^a 3i>Uil> 4JAj ^jjliWlj ^ 1 ^ 4)1 

4A>Un Y JjjJi ^j*}' J-4i‘ 4ji Y! SUi£J» vkjJijU U^mSLJi 

Ji^ J j —JUft J ^tLJ( jJfMjVl £ LuY • J^2i j 111^1 MJ » Jr’ >>V* jJ^iMjij J J — *** 

.2LUS3 


1 IntiTfc roneM Obj^^Y* uU^ ^ i>^J u^USLi ^>0 yi JUoS j^iJi j-»>j . ( y ) 

RNAj* U«>Ix« j>CJ w ^k>. Y» kr Lc ) ^1 ~*j _aJ>j 

b)UJ< Jll^j Jtbj^jJiY 1 JL-iY* >1 ( JUUYi JUj 1JjjLbYi JI* 

?L*J*{+* Ja iJjl**d* b)bJi 2 LjIJj JL*. J*juj ^LiL^i 

(JLla j~J\ £*>J» w -wuS ) fw 0 * X > 4 ^ 1 ^ jJUit* J>C oi Jibj^Jl^Yl Ji ^bjj 

Jtf U^UJl J* i^iMU ^ml^LrnJ MV* fLfe 1 « Jj^jJbY* Jtf J 

UjJLj U*j»> > 6 JL^JI J* JiUbl+lfl ^ AjjjY' bU4 ^ jSUJ JLaI j .j**!!' uiyj J>^yi jjb 

j’ V| . L-—i ,>»ili jV» j-—' -iiJ-Vj U^i. ^»l 

^| jr’^AJ JUk JSJJjJ jubu m) l£ jtb^Jt »^ Jj^ jV 1 ^<JLA*mY UjUlJl 

. JLju UJl I^JLa > Ja*J > jly JUl. ^g"i j£UL* 

3ij<lit< uIjlmII bjU4 ulb^ JLi*j• ^4 J^bli MU^ii)l ^ j^*4ilj^]l LJ 1 ^ 4 ** Jul ( ) 

3Jjlxi jVI Jjuj i^uS talUA ji US ublb Xiblt j#lyV* jiiaJ SLtjbbtj 

r^aVi JL^ jjjLkfi 4 JLaw' J* J JibLyJl ^ i»Jj>> 4 !* jJl < L iW* Jiij J^ 

« L -~ - »v Jj^i J*^l>»* JilSUi^ Jib £>j jSUi ^tl * 

^uS j.(i4«a1 ^Jij a^>r;n iiLJb 3L >b»S jl^mYi j£ #LulLmY* jLtV b^JSLJl aJJk 

• jbUJ< « i+ii Ju>b 

JLAlj J4M U JU.^ ^VVi J* Y| u.i J>M iuj»J>)» >USJ( JIju ( J ) 

J-unJI £jj (%J JL 3 J Y— A4SUJ1 AjUj J ^4 gjj w byu JX-4J 


iUbJl ^Lp^Yl ^r\ 


r*t* -r*\«i 
















C Ui'JI.Jr 


Ja*i< il>• ^! 2U^Vl UJLkj . ^UjjLLi « lUr* J>Sj jl I4J j^i bN> 

0 

Jjji <»La US t JjJLf 1 V ju J/>ALJ* J>) j< jjiV < jjl* £$l jJ iUJLJ< J Lu*. V1 

>**-“*' J^iV' if* j' >*«&' J* M J* *+• J>*j+ Cx* Jj* j±* 

JljJjJ* Ja iffulb ^ t r*UV*< Ia^H jjla J* | ajILUYU ^a^kh ' kb ^|l jjl* Jt*j 

U* Uik *JjJL^ 2 JU> ^ UOM JLA U* JUI* *>•* JUJuJ* JJLU JU j-*> Y» UbJ* 

• jUa ^un ^ I4IMU1 <%j jA i J**± 2 uU 2 jU jUiV l*j 3 Li^Xj aJY— tUU* j» lu> >1A 

u;bJ ^ SUjUUU^ U/aJuJI ji v* j . (JU»> J,j‘ -Ilf j ujJ> JUUl Jl ^#LJl J 1 uox^ 
(%J ^ ^jUU-mJi 4JV-J* ji V) .JUJVl *U*i E-OOli ^A iUSYl iU DNA 

2 ^1 LA i m >k>x< /*>k> U^mLJi #JA «j^ iii Julj .JL^Vi J 4 JftV* ajljJ jUiV' ^ jbu 

i.< L yU< J4 V4IjLU ^ Y| Si^jJi ^ 




ji t ^ AT JJbjSj J>*tUi j *JLJt >A Jibl^Si J-U*» JlS . ^J»UJ» J>All *>• uUU»«Wl 

uLUJi Ja /akJ 1 »1 <Uh ijlj \A.kAi 4 DNA ^jUaJi J4 yi^4 Ja 2 jLa «JUiJi 

-Ji jMLk V<r -J • ^b uUfjjJl iJkA JlS 1 • ^Ia ^i v <W< a j£a ^ ^la j 4 ul^UwSyi Jl I ^Jj 

jiMU LU>» • ^|l JiaJ J#l /4 J^b AJUJl —aaLUj utbiUtH > Lb> I A • « UbJ ' 

J .4»i (> >1 a)» jil ja uU' jl> 4 ( ) ,»jji J j^UJjSJi iibji 2u*+-*+J* JJLS JU>J< #jLA 

• 4ojlb j —f * j#l yVb 

bfcjj aJ^C JUJYi ^A UJi A* .1* U ^JUA ji ^l| # UUJi J^»>j j 

Uiaj ^1 jJS 1 ^ULSi (%j jlJj .j,*^ lyJl >j^li (wU JUmU 3lUI£|i Aaj^kJi *0 yuj JU^j«ijjSli 

. jV» uLUJi jJa 

^ (X) ^) (J; ^ Ji/J 

uU>)i < Tr ) <%jj Jogj AjU»^A*-J>-> ^USJ j *^>J» C)LJI ^Jb>41. 

^jJ< JiUi uln»j .^>aLJi «JL» ^ jji j 3U«^J* . JLUJi Ji>« ^JLa. Iajl*jl»o (%j ^^Ji 

Jet*** >**•>' • i &»*-***» jj>c j* j>i^i• a • • ^u. *i3 

****-> J**) *>>**• J-»-i ^jUJ» 

(XVi-yjjO' 


















^jJlT 1 oLu^Jl j** JS JjJ X ? i 4*u£>j Aj& jjtij ^j ilt k f I ^ > AjJ x 5l ^ jl>^ wLjj 

-jL^V! * '* - -*- i 
I j* j LaIL^jj 

« 3j^L5u 3juLitJt >4Vo t CiLU^Ji A3>X4 - \ 

- ^ . U~< I tAj. r I \» j r 1 V i J ^J T k j A m i l l ^ L ll>J1 43- Y 

;Lj1 5Lj ^! J^aplj X^LLa JL»m* ^ ^ ^^i2i_Jl ,Va ■SilitlujVl -f 

. 2u^jL* 

3U>J* ujUu l£) > uLL*^ j^aJ — - * 1 «ujiLia < L s>J I Ouu L£J I j^Iaj 3L*»Uj -1 

.IjJjoxi ^JLt J^jJIj Ajj'V 1 j J^a j-u^ 1 3-w><J* oL U gJl Ja>xi j-* J- ■*< j^uoo 

l mju J>LiJi 1^1 iliLiUfla^ ..-* A. ^ 4_i JU j I ^>x4 $1 3L 4 _*1 ~A {jA j jVl 

- jwiu ^£j 3j^-sS .Jou^i w l i •> w >^»jV* I ^1^: 


Y*Y* - Y* W 


2UbJl $,Lp»Vl (4-i^ 











AjUJI a»a»u * 



• 1'_^ 


^iVlS ■*■ — ■* 1 will <-r ». ^IS jin-xt 4.. .,..»■ J _>...... J > i rnii > tc »' 

C - 31 % C;- 23 % A - 20 % T - 26 % 


jAM)-u 
ANkr-i 


*)jy AND -1 
ANRl-^ 
. ji ANR Suj>_}>!• iiUJi j>C -T 

>vyi 

• AJUU <l«yj 

ANRr.i ANRI ^ \NRm. y AND-i 

J>£3 a.i.«Vi ^U^Vi wVUl^VVi 3ui^O Jj.kSJt Cuis I jut 

’l., *T-j* 

ij>ti inKN A «i<<jL^j ^iy ^. ' « T »AJife 

a-v.j r-x-j 

DNA 


3 



i i i i i i i—i i i i i i i 

AAATTCCGATTTAC 


.Am J*ICUIt i uli-i 




• AN Km ouuus niit-u 
AtC 
T-*-G 





4t a 











jjlc ,^S 4 j 4 >0* Jy4 J ) S T u(X i 

$&jUJi Ji>-U 

4 ai 4 i * i 4 JQ 1 gjtult ^U) ( JJLxu itj^ 

A=18* 032* 018* G=32* 

IJLfc dSJUj Jjj' J**+*J' f^i U 

JL^> ^il A 4> ^jJi } Q+m Aki 4f (UU U^uSLJi ^1 

3 jUKj *ULc 

• 144 4.0 4jl JU^^jj jUmx>i JLjjLjJi -i 

. 4J^U -u*>j Vj jLxm JL*jLdJl-y 

.JL-J4U. JGjLjJI^ 

*2uj»u> suiimj 

.3by^^ 4.yLJtj 4-daL*. jV< 

4JQi u^LjJI 

.jjUUJt ^j* mRNA ?u »»>j #u£i v» ^ jl»> j r>Mi V -t 

^4 j ^4 mRNA 2u*>3 l|C i -y 

• DNA b>u^>\4^< JAU3 -r 

• J44» JJLfc JjLmJ tRN A *»>jt ii£ - ( 

. 4Uj‘jjJ< 4Ju*J* «JJL>oJjJ’ Ja #jUa >fc J-*J< - 0 


^ULsdl <tL_»*Yl ^ £ 


Y*Y* - Y* W 










.^UUl 

.jmSU 4 t um j * j^Sj I)% A JdU ^ • \ 

. 2U»Jt «Z*UjI£ 1I ^ Ulfc Ijjj » ^fi-T 

J*# J*. j^jlj *HJi Uj .JL-j>0 iy T* JjLjlj jJLUJL*J) ^>«»».• I•-r 




« w 1 0% A J< jJiaj #yi« t 

KNA.y^fJl Iftt><A4 ^yXilt ~ — :r * (uyi #jJkil j>> j-5 

jj u:it «IijJL^ ^CJ J ^Lj«j>J< #yLU* ^«“<ii 

2 Luy« uL«Jy 4 )t ■ V 
• A^LaJt ^ j4 JftV 1 i Lo -A 

. suu*< jdU*i yi mKNA ^u. j-ujjVi jujlc Jjj su»jj <w v .5 

• \^ fi^; uUyjyJ* > l • S • 

ij4 JSj U lAj<( 

jLu - iyujl. JyLJl (»y i> i W> - j^LV< J4\A • .U.U 

--**>*' Jj*** * •■*->« J)>)S~ 


•( i) U(u) j<#^1>I tAj* 



DNA w>** ^£. sJ-^yi-* ri-pi - ' 




jjjf 


* 










KNA . I)NA 

.*•>*1’ uu^i> jj I)NA» t'yJ* LJuJji ji DN A-u 

.<i 1 )<jliil'iH j-J 1 «.iLmjjj-J' -jfc 

;'om DMA DNA-j 

iiUdL-ixJ' jjL* . t 4_^*li«Jl oLwIjJkJt % 1 ^xa u«j 

b»~3LJi j j—j. b^JSLJ'j 

. ^3 DNA ^ 2L»»f • 3 aU ji C/LuV 

>■**)!4 « 4 A 1 U t'* w *«< 

.4-bJ^^J 1 j—j tJU Ju^Su jlni» jl.rt 1 >L> 


r*r* - r* >a 


<ULsJl 4j$jliLU «Lp»Vt fslc. 



' 








^»Ip ji\j obS* 

0 jJ t 


^ i A 

c3*^jJb Obxi^aJl 

& jJ i 


4^ jia ^ A 


TAX Y * 

u-iait 

flj«r v. 

cA' Jjj 

j^. 


^ A ♦ <0/ 

3jj 

i a . / ^ . Ir/rrlrl t * oh&i ^ j 
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